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(57} ABSTRACT
Compounds of the formula
X
&
L

wherein X is aliphatic, cycloaliphatic, aromatic, aral-
kyl, hetaryl, hetarylalkyl or hydrogen; Y is aliphatic,
aromatic, aralkyl, —COOR,, —COR,,

R,
P
—CO—N\

R,

—SO:R.,

/R:l
—soz—N\m,
—CN, —NH,, —NO, —NO, or hydrogen with the
proviso that when Y is hydrogen, X is other than hy-
drogen; Z, is cyano,

N Ko™
SR, -~ SR,
—NH—OR,,,
e
Ry

—OR,;, —SR,; or —SO,R;; and Z, is chlorine, bro-
mine, cyano, hydroxy, mercapto, —OR;,;, —SRy,,
'—'SO2R127

e Bsaone™
\Rb‘ ~ \Rg
—NH—OR,, or
ORyo
—N< ;
Ry

R, is aliphatic; R, is aliphatic, cycloaliphatic, aro-
matic, aralkyl or heterocyclic; R; and R, when taken
separately are hydrogen, aliphatic, cycloaliphatic, aro-
matic or aralkyl; Ry and R, when taken together with
the nitrogen atom to which they are attached form a
heterocyclic moiety; Ry and Rg when taken separately
are aliphatic, aromatic, aralkyl, heterocyclic or hydro-
gen; Ry and Rq when taken together with the nitrogen
atom to which they are attached are heterocyclic; R,
is hydrogen, aliphatic or aromatic; Ry and R, are ali-
phatic or aromatic, Ry, is hydrogen, aliphatic or aral-
kyl, Ry, is aliphatic and R,, is aliphatic, aromatic or
aralkyl; Ry and R,;; when taken together with the ni-
trogen atom to which they are attached are
heterocyclic.

2.Claims, No Drawings
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1
2-HYDROCARBYLOXY-PYRIDINE COMPOUNDS

CROSS-REFERENCE TO RELATED APPLICATION

This application is a division of application Ser. No. 3
372,024 filed June 21, 1973.
This invention relates to compounds of the formula

X
10
N
ﬁy I
Z{NN7T L,

wherein X is alkyl having one to six carbon atoms, 15

alkenyl having two to six carbon atoms, cycloalkyl
having three to eight carbon atoms, heteroaryl having
four to seven carbon atoms and containing one or two
heteroatoms selected from the group of O, N and S,
phenyl, benzyl, phenethyl, one of said radicals substi-
tuted as hereinafter defined or hydrogen; Y is alkyl
having one to six carbon atoms, alkenyl having two to
six carbon atoms, cycloalkyl having three to eight car-
bon atoms, phenyl, benzyl, phenethyl, one of said radi-
cals substituted as hereinafter defined, —COOR,,
—COR,,

20

25

R,
—CO—N/ )
“\R, 30
—SO,R,,
~Ra 35
—S0,—N
2 \R‘

—CN, —NH,, —NO, —NO, or hydrogen with the pro-
viso that when Y is hydrogen, X is other than hydrogen;

Z, is cyano, 40

N/Rs | STN —~Rq
\Rn ’ -~ \Ra ’
45
"—NH—OR,,,
~ORy,
SRy 50

—OR,,, —SR,: or —SO,R,, and Z, is chlorine, bro-
mine, cyano, hydroxy, mercapto, —OR,;;, —SRy,,
—SO.R,;, s

R; R R
—N/ 5 ‘ 1>N—N< 8 ‘
"SR, R
—NH—OR,, or 60
S

OR,,

_N/ ! H
l{ll

65
R, is alkyl having one to six carbon atoms, alkenyl
having two to six carbon atoms or one of said radicals
substituted as hereinafter defined; R, is alkyl having

2
one to six carbon atoms, alkenyl having two to six car-
bon atoms, cycloalkyl having three to eight carbon
atoms, phenyl, benzyl, phenethyl, pyridyl, thiazolyl,
benzothiazolyl, imidazolyl, benzimidazolyl, thienyl,
furyl or pyrrolyl, one of said radicals substituted as
hereinafter defined; R; and R,, when taken separately,
are alky! having one to six carbon atoms, cycloalkyl
having three to eight carbon atoms, phenyl, benzyl,
phenethyl, one of said radicals substituted as hereinaf-
ter defined or hydrogen; R; and R,, when taken to-
gether with the nitrogen atom to which they are at-
tached, form a piperidino, piperazino, morpholino, or
ethyleneimino radical; Ry and R, when taken sepa-
rately, are alkyl having one to six carbon atoms, cyclo-
alkyl having three to eight carbon atoms, phenyl ben-
zyl, phenethyl, pyridyl, thi-azolyl, benzothiazolyl, imid-
azolyl, bemzimidazolyl, pyrrolyl, one of said radicals

. substituted as hereinafter defined or hydrogen; R; and

Rg when taken together with the nitrogen atom to
which they are attached, form a piperidino, piperazino,
morpholino or ethyleneimino radical; R, is hydrogen,
alkyl having one to six carbon atoms, phenyl or phenyl
substituted as hereinafter defined; Ry and Ry are alkyl
having one to six carbon atoms, phenyl or phenyl sub-
stituted as hereinafter defined; R,, is alkyl having one
to six carbon atoms, benzyl, phenethyl, one of said
groups substituted as hereinafter defined or hydrogen;
R, is alkyl having one to six carbon atoms or said alkyl
substituted as hereinafter defined; R,, is alkyl having
one to six carbon atoms, alkenyl having two to six car-
bon atoms, cycloalkyl having three to eight carbon
atoms, phenyl, benzyl, phenethyl or one of said radicals
substituted as hereinafter defined; the substituents for
substituted alkyl or alkenyl radicals specified herein-
above being selected from the group consisting of cy-
ano, hydroxy, acetoxy, phenoxyacetoxy, alkoxy having
one to two carbon atoms, phenoxy, monoalkylamino
having one to four carbon atoms, dialkylamino having
one to four carbon atoms in each alkyl moiety, N-ethyl-
carbamoyloxy, N-methylcarbamoyloxy, N-phenylcar-
bamoyloxy, acetylamino, benzoylamino, heteroaryl
having four to seven carbon atoms and containing one
or two heteroatoms selected from the group of O, N
and S, and

wherein Z constitutes the atoms completing a morpho-
lino, piperidino, piperazino, N-methyl-piperazino or
cyclopentamethyleneimino group and the substituents
for the substituted cycloalkyl, phenyl, benzyl, phen-
ethyl and heterocyclic radicals specified hereinabove
being selected from the group consisting of bromine,
chlorine, cyano, alkyl having one to three carbon atoms
and alkoxy having one to two carbon atoms. The
above-mentioned heteroaryl residues having four . to
seven carbon atoms may be pyridyl, thiazolyl, benz-
thiazolyl, imidazolyl, benzimidazolyi, thienyl, furyl or
pyrrolyl groups.

The starting materials for the preparation of the
novel compounds of formula I are 2,6-dihydroxypyri-
dine derivatives of the formula:

X

, E] \IY
HO—\§~#—OH

II
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wherein X and Y have the above-stated meaning.
These starting compounds may be prepared in a known
manner analogous to the method described by Bobbitt
and Scola, Journ. of Org. Chem. 25, 560, by the con-
densation of correspondingly substituted acetic acid
amides with correspondingly substituted B-ketocar-
boxylic acid esters. They may also be prepared in ac-
cordance with various other processes, as described for
example in the monograph “Heterocyclic Compounds
Pyridine and its Derivatives Part. 3" by Klingsberg.
This monograph has appeared in the frame of the series
published by Arnold Weissberger ‘““The Chemistry of
.Heterocyclic Components,” Interscience Publishers.
The 2,6-dihydroxypyridine derivatives of formula II,
according to Bobbitt and Scola, ibid., are converted by
means of phosphoroxychloride or analogously by
means of phosphoroxybromide at 180°C. into the cor-
responding 2,6-dichloro or 2,6-dibromopyridine deriv-
atives of formula III:

X
o
Hal—\y#—Hal

wherein X and Y have the above-stated meanings and
Hal is bromine or preferably chlorine.

For the preparation of compounds of formula I,
wherein Z, stands for chlorine or bromine and to which
formula Ia then pertains, a compound of formula III is
reacted with a compound of formula IV in accordance
with the reaction:

11X

X
Y .
+QZ
1 —_—)
Hal Hal -QHal
I1X Iv
X
X
Zy Hal (1)
Ia

Q in this instance is hydrogen or a metal, preferably an
alkali metal such as sodium or potassium. In the event
that Z, stands for —SO;R,,, zinc is especially preferred.

Reaction (1) is carried out in equimolar ratio at tem-
peratures of 20°-100°C. in a suitable inert solvent. The
exchange of the chlorine or bromine atom in the 6-
position is ascertained by analysis of the NMR absorp-
tion of the obtained compounds of formula la.

To the extent that in formula IV, Z, stands for the
radicals:

R
N
Ry

R,
. N
-~ \R
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—NH—OR,, or

OR,,
N
Ry, -

hydrogen is appropriately selected for Q, i.e., in the
reaction equation (1) formula IV then stands for the
compounds

an L ST
~r, H” R,
H,NOR,, or
OR,,
HN<
Ry,

In this instance, the reaction is carried out in accor-
dance with reaction equation (1), preferably in the
temperature range of 20° to 50°C. and as suitable inert
solvents, alkanols with a chain length of one to four
carbon atoms are preferably used. In those instances
where the physical properties are appropriate, an ex-
cess of one of the reaction constituents may also serve
as the solvent.

To the extent that in formula IV, Z, stands for cyano
or for —SO,R,,, a metal is appropriately selected for Q,
preferably an alkali metal such as sodium or potassium
and in the event that Z, is SO,R,, zinc is particularly
preferred. In reaction equation (1), formula IV then
stands for the compounds NaCN, KCN and
Zn(SO;R;),. In this instance, the reaction in accor-
dance with reaction equation (1) is carried out prefer-
ably in the temperature range of 60°-80°C. in a suitable
organic solvent such as an alcohol, ether, ester, carbox-
ylic acid amide, N-substituted carboxylic acid amide
such as dimethylformamide, dialkylsulfoxide such as
dimethylsulfoxide or dialkylsulfone, all of these prefer-
ably having not more than six carbon atoms. In the
reaction of sulfinates, the addition of a copper-I-salt is
advantageous.

To the extent that in formula IV, Z, stands for the
radicals —OR,, or —SR,,, a metal atom is selected for
Q, preferably an alkali metal atom such as sodium or
potassium. In reaction equation (1), formula IV then
stands for the compounds NaOR,,, NaSR,,, KOR; and
KSR,,. In this instance, the reaction is conducted in
accordance with reaction equation (1), preferably in
the temperature range of 60°-100°C., in an inert or-
ganic solvent, e.g., an aromatic hydrocarbon such as
benzene, toluene or xylene, or in an excess of the reac--
tion constituent HOR;, or HSR,, as the solvent.

The compounds of formula la may be further reacted
in accordance with the reaction:

X
Y
Ny
Z, Hal -QHal
Ia

v
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Novel compounds wherein Z, has the same meaning
as Z, may be prepared in accordance with the reaction:

- X
b 5 X
2 XYy - - S .
Z4 “Zg JE::I: 202y e
I | Hal Hal =~~~ ‘2@l %
10 111 v
%
This reaction is carried out at temperatures of v
20°-200°C. in a suitable solvent. The molar ratio of XYy (3)
reactants is 1:1. ' 05 I
When Z, is OH in the compound of formula V, there 21 : Z1
is used a suitable alkali metal hydroxide such as sodium Ib

hydroxide or potassium hydroxide in an aqueous or
aqueous-alcoholic medium. However, sodium carbon-
ate, potassium hydroxide or similar compounds which

release hydroxyl ions in an aqueous medium may also

be used. The solvents may be alkanols having one to
four carbon atoms. The preferred temperature range is
70°-150°C.

If Z, is —SH in the compound of formula V, an alkali
metal hydrosulfide, preferably NaSH or KSH, is used
and the reaction is carried out in an aqueous medium,
preferably at temperatures of 100°-150°C.

In the event Z, stands for —OR,, or —SR,, an alkali
metal, preferably sodium or potassium, is selected for
Q in formula V and the reaction constituents are re-
acted at temperatures of 60°-150°C., preferably at
60°-100°C., in a suitable inert solvent, e.g., an aromatic
hydrocarbon such as benzene, toluene or xylene, or in
an excess of the reaction constituent HOR,, or HSR,,
as solvent.

In the event Z, is cyano or —SO,R,, in formula V, a
metal is selected for Q, preferably an alkali metal such
as sodium or potassium or when Z, is —SQ,R,,, zinc is
also useful. The reaction between these compounds of
formulae la and V is carried out in a suitable organic

35

40

solvent at temperatures of 20°-100°C. and preferably.

60°-80°C. Suitable organic solvents, for example, in-
clude alcohals, ethers, esters, carboxylic acid amides,
N-substituted carboxylic acid amides such as dimethyl-
formamide, dialkylsulfoxides such as dimethylsulfoxide
or dialkylsulfones, all having preferably not more than
six carbon atoms. In the use of sulfinates, the addition
of a copper-I-salt is advantageous.

In the event Z, is
N/R5 Ri_ _R,
R, ~ R,
—NH—OR,, or
/ORm
R,

in formula V, hydrogen is selected for Q, and the con-
stituents are reacted at 100°-200°C., preferably at
160°-180°C., in an inert solvent, preferably an alkanol
having one to four carbon atoms or, in those instances
where the physical properties are appropriate, an ex-
cess of one of the reaction constituents may be used as
the solvent.
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wherein a compound of formula III is reacted with a
compound of formula IV in a molar ratio of at least 1:2
in a suitable solvent at temperatures of 20° to 200°C.
When Z, is

~Rs  Ri _~Ry
~ R, ' - \R9 ’
—NH—OR,, or
_ORy
SRy

in formula IV, hydrogen is selected for Q, and when Z,
is —CN, —OR;;, —SR;; or —SO,R;,, a metal is se-
lected for Q, preferably in alkali metal such as sodium

‘or potassium. Also when Z,; is —SO;R;,, zinc is suit-

able. Suitable solvents are alcohols, ethers, hydrocar-
bons, etc. The selection of the solvent may be the same
as described for reaction (1).

Novel compounds when Z, is —OH may also be
prepared by the reaction of a 2-hydroxy-6-bromo- or
2-hydroxy-6-chloropyridine derivative of formula VI
with a compound of formula IV in a molar ratio of 1:1
in accordance with reaction:

X
Y .
+Qz, <
Ha )i 4 -QHal
VI IV
X
Y
| N
g NP 0R  (4)
1
Ic

The reaction is carried out in a suitable solvent at tem-
peratures of 20° to 100°C. The data respecting the

. solvents and the meaning and selection of Q set forth
" above for reaction equations (1) and (3), apply to

reaction (4).
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Compounds of formula VI may be prepared by the
reaction of the corresponding 2,6-dihydroxypyridine
compounds with phosphoroxychloride or phosphorox-
ybromide at 80°-100°C. in an inert organic solvent
such as benzene, toluene or xylene.

If reactions (1) through (4) are carried out at tem-
peratures which are above the boiling point of a reac-
tion constituent or of the solvent used, then the utiliza-
tion of excess pressure is required.

Compounds of formulae Ia, Ib and Ic are preferred
groups of novel compounds. Further preferred com-
pounds are those wherein in formula I:

X is alkyl having one to three carbon atoms, prefer-

ably methyl,

Y is cyano,

8
Z, is cyano, alkoxy having one to two carbon atoms,
alkylsulfonyl having one to two carbon atoms,
amino, monoalkylamino having one to three car-
bon atoms or monoalkylamino having one to three
5 carbon atoms and substituted by alkoxy having one
to two carbon atoms and

Z, is cyano, hydroxyl, alkoxy having one to two car-
bon atoms, alkylsulfonyl having one to two carbon
atoms, amino, monoalkylamino having one to three
carbon atoms or monoalkylamino having one to
three carbon atoms and substituted by alkoxy hav-

ing one to two carbon atoms.

10

Such preferred compounds are especially the pyridine
15 compounds of the formulae:

CH GH '
CcN CN 3
[ -
H #\0H , CH; , Hy NH, °
: CE CH
Enscn : SN Scx
B3C OH’HSC"HN mz’HBC—HN CH3 ’
H3 CH3
| X\-CN I N-CN
H,C~HN-\ y~—NH-CH; , H;CO-CH,,CH, CH,~IIN~\ y#~NE-CH; ,
CH,
N\—CN
HSCO-CH20H2CH2—BN N#—NH~CH,CH,,CHy=0CH ,

CH

Hy

- N# CN

X

5~N

\Y_—_\
/OH

: 3
o
CO-\.y~~0CH

X X
[ L— ﬁ’f
N#—C1 Re=N 2—C1

CH3
ﬁr”“
and . HgC,0-\y-—0CyH; -

It is possible that the novel compounds of formula I in
part exist in tautomeric forms. For example, the follow-
ing tautomeric formulae are possible.

3

]

X X
™Y XY
=
RG-N N# CN
|
H

fg O

R6-
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o= o
:)N S0o~B12 36‘ S05=

& <% pew w6 Bs;u | Nem

> ~ o
E = ( = . 6

As used herein, formula I is also understood to em- acetoxyethyl, 2-benzoyloxyethyl, 2-methoxyethyl, 2-
brace such possible tautomers. 35 phenoxyethyl, 2-monoethylaminoethyl, 2-monome-

As the reaction constituents of formula III such as thylaminoethyl, 2-dimethylaminoethyl, 2-die-
2,6-dichloro or 2,6-dibromo pyridine derivatives are thylaminoethyl, 2-morpholinoethyl, 2-piperidinoethyl,
suitable, for example, which in the X position contain 2-pyrrolidinoethyl, n-propyl, isopropyl, vinyl, a-
hydrogen or a methyl, ethyl, n-propyl, isopropyl, vinyl, methylvinyl, n-butyl, isobutyl, sec.-butyl, n-amyl, iso-
a-methylvinyl, n-butyl, isobutyl, sec.-butyl, n-amyl or 40 amyl, n-hexyl, cyclohexyl, benzyl, phenyl, methoxycar-
isoamyl, n-hexyl, 2-dimethylaminoethyl, 2-die- bonyl, ethoxycarbonyl, n-propyloxycarbonyl, iso-
thylaminoethyl, 2-morpholinoethyl, 2-piperidinoethyl, propyloxycarbonyl, n-butyloxycarbonyl, isobutylox-
2-pyrrolidinoethyl, N-methyl-N'-piperazinoethyl, 2- ycarbonyl, sec.-butyloxycarbonyl, n-amyloxycarbonyl,
cyanoethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-acetox- n-isoamyloxycarbonyl, n-hexyloxycarbonyl, acetyl, ac-
yethyl, 2-phenoxyacetoxyethyl, N-ethylcarbamoylox- 45 ryloyl, propionyl, capronyl, capryl, hexahydrobenzoyl,
yethyl, N-phenylcarbamoyloxyethyl, 2-phenoxyethyl, phenacetyl, benzoyl, 4-methylbenzoyl, 2,4-dimethyl-
3-methoxypropyl, cyclohexyl, benzyl, 3-methylbenzyl, benzoyl, 4-methoxybenzoyl, 4-chlorbenzoyl, aminocar-
phenyl, 2-methylphenyl, 4-methylphenyl, 2 ,4-dimethyl- bonyl, monomethylaminocarbonyl, dimethylaminocar-
phenyl, 2-chloro-4-methylphenyl, 2-chlorophenyl, 4- bonyl, ethyleniminocarbonyl, monoethylaminocarbo-
chlorophenyl, 2-methoxyphenyl, 4-methoxyphenyl, 50 nyl, monoisopropylaminocarbonyl, diethylaminocarbo-

2,5-dimethyl-4-chlorophenyl or the following radicals:

nyl, monooxethylaminocarbonyl, mono-y-methoxy-

o . T

\\
/

ine @E
"H2CIS b4 \N,

The compounds of formula IIl may, in the Y position,
contain for example hydrogen, cyano, amino, nitroso,
nitro, methyl, ethyl, 2-hydroxyethyl, 2-cyanoethyl, 2-

N
-
/ L]
H3€0 S
propylaminocarbonyl, morpholinocarbonyl,
piperidinocarbonyl, cyclohexylaminocarbonyl, ben-
zylaminocarbonyl, anilinocarbonyl, 4-



3,946,024

11

methylanilinocarbonyl, N-methylanilinocarbonyl,
methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, iso-
propylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec.-
butylsulfonyl, n-amylsulfonyl, isoamylsulfonyl, n-hexyl-
sulfonyl, benzylsulfonyl, phenylsulfonyl, 4-methyl-
phenyisulfonyl, 2,4-dimethylphenylsulfonyl, 4-methox-
yphenylsulfonyl, 4-chlorphenylsulfonyl, aminosulfonyl,
monomethylaminosulfonyl,  dimethylaminosulfonyl,
ethyleniminosulfonyl, monoethylaminosulfonyl,
monoisopropylaminosulfonyl,  diethylaminosuifonyl,
monooxethylaminosulfonyl, mono-y-methoxy-
propylaminosulfonyl, morpholinosulfonyl, piperidino-
sulfonyl, cyclohexylaminosulfonyl, benzylaminosulfo-
nyl, anilinosulfonyl, 4-methylanilinosulfonyl, N-
methylanilinosulfonyl or the radicals

..oc.U, —ocU , _OQ,U ,
ey, QO
. H ’

L Neco- c
Hjcom ] 32 _@ e
| Cand - H.c- </ \:
-H2C‘—H2C-(:':\>b an Hyc-HC4" H

Of course, suitable starting compounds of formula III
are also such 2,6-dichloro or 2,6-dibromopyridine de-
rivatives which are identically substituted in the X and
Y position, the preferred substituents being ' those
which were indicated above for the X position.

Suitable reaction constituents

R,
Pt
HN
\Rs

of formulae IV and V include, for example, the follow-
ing primary and secondary amines and diamines:

Primary Amines

Ammonia, methylamine, ethylamine, 2-hydroxye-
thylamine, 2-methoxyethylamine, 3-phenoxyethyla-
mine, 3-cyanoethylamine, n-propylamine, isopropyla-
mine, 3-hydroxypropylamine-(1), 3-methoxypropyla-
mine-(1), 3-isopropoxypropylamine-(1), 3-cyano-
propylamine-(1), allylamine, 1-methallylamine, 2-
methallylamine, n-butylamine, isobutylamine, sec.-
butylamine, tert.-butylamine,  2-amino-2-methyl-
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12
propanol-(1), crotylamine, 3-aminopentane, n-amyla-
mine, isoamylamine, n-hexylamine, cyclohexylamine,
benzylamine,  2-phenylethylamine,  aniline,  4-
methylaniline, 4-methoxyaniline, 2,4-dimethylaniline,
1-aminonaphthaline, 2-aminonaphthaline,

: /4
7 N ,

H,C — CH—NH2

H 2NH2C

Ny 2
u.NH.cH.cl! N |
2"NHy 2< :, CH
= A
0,

and

cazmz

Secondary Amines

Dimethylamine, diethylamine, N-(2-cyanoethyl)-N-
(2-hydroxyethyl)-amine, N-di-(2-hydroxyethyl)-
amine, N-di-(2-cyanoethyl)-amine, N-methyl-(2-
hydroxyethyl)-amine, N-isopropyl-(2-hydroxyethyl)-
amine, N-n-butyl-(2-hydroxyethyl)-amine, N-
cyclohexyl-(2-hydroxyethyl)-amine, N-benzyl-(2-
hydroxyethyl)-amine, di-n-propylamine, di-isopropyla-
mine, di-n-butylamine, diisobutylamine, di-n-amyla-
mine, di-n-hexylamine, morpholine pyrrolidine, piperi-
dine, N-methylpiperazine, N-methylcyclohexylamine,
N-ethylcyclohexylamine, N-methylbenzylamine, N-
methyl-3-methylbenzylamine, ~N-methylaniline, N-
ethylaniline, N-2-hydroxyethylaniline, N-benzylaniline,
N-methyl-2-chloraniline and N-ethyl-2-chloraniline.

Diamines

N-methyl-N’,N’-dimethylhydrazine, N,N-dimethyl-
hydrazine, N,N-diethylhydrazine, N-methyl-N-phenyl-
hydrazine, N-aminopyrrolidine, N-aminopiperidine,
N-aminopiperazine, N-aminomorpholine, N,N-dime-
thylethylenediamine, N,N-diethylethylenediamine,
N,N-dimethylpropylenediamine-( 1,3), or N,N-diethyl-
propylenediamine-(1,3), 2-morpholinoethylamine, 2-
piperidinoethylamine, 2-pyrrolidinoethylamine and
N-methyl-N’-3-amino-n-propylpiperazine of the for-,
mula:

- CHy;—CHa~_

N N—CH,
“NCH,—CH,””

" H,NH,CH,CH,C—

Suitable reaction constituents H,NOR,, or

H _~ORy
N
SR,
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according to the general formulae IV and V, for exam- phenol, 2,6-dimethylphenol, 3,4-dimethylphenol, 3,5-
ple, are: dimethylphenol, 2-methoxyphenol, 3-methoxyphenol,
. 4-methoxyphenol,  2-methoxy-3-methylphenol, 2-
Hydroxylamines methoxy-4-methylphenol, 2-methoxy-5-methylphenol,
CHy CH2CHy AH A
H s s HN\ ?
HN-OH ~ocH NOCH_CH O-CH _@
3 23 2
2
HN/ T CH, N SHaCHy SCHCHPH /CH2—© .
) s
(l).._.JHz 3 \ocH3 3 N0 CHyCH, \ocug@
H CH3
2 cH
H,C” NCH, _ CH,CH,OH / NCHy
HN , HN
H M2 ° OcH, \o—cwzc:-a3 '
AH, ny
P CH~CHy=OH s
HN 3 HN\O and HN
ocH, * ~CHy-Ciy—Chy NocH 2
As the hetarylamines for Z, and Z,, the following 2-methoxy-6-methylphenol, 3-methoxy-5-methyl-
may, for example, be used: 30 phenol, 3-methoxy-6-methylphenol, 4-methoxy-5-
3-aminodiphenylene oxide methylphenol, 4-methoxy-6-methylphenol, 2,3-dime-
3-aminodiphenylene sulfide thoxyphenol, 2,4 -dimethoxyphenol, 3,5-dimethoxy-
3-aminodiphenylene sulfone phenol, 2-chlorophenol, 3-chlorophenol, 4-chloro-
2-aminocarbazole phenol, 2-bromophenol, 3-bromophenol, 4-bromo-
3-amino-N-methylcarbazole 35 phenol, 2-cyanophenol, 3-cyanophenol, 4-cyano-
3-amino-N-ethylcarbazole phenol, 2,3-dichlorophenol, 2,4-dichlorophenol, 2,5-
3-amino-N-B-hydroxyethylcarbazole dichlorophenol,  2,6-dichlorophenol, 3,4-dichloro-
3-amino-N-B-cyanoethylcarbazole phenol, 3,5-dichlorophenol, 2,3-dibromophenol, 2,4-
3-amino-N-n-propylcarbazole dibromophenol, 2,5-dibromophenol, 2,6-dibromo-
3-amino-N-isopropylcarbazole 40 phenol, 3,4-dibromophenol, 3,5-dibromophenol, 2-
3-amino-N-(B-dimethylaminoethyl)-carbazole methyl-3-chlorophenol, 2-methyl-4-chlorophenol, 2-
3-amino-N-(B-diethylaminoethyl)-carbazole methyl-5-chloropheno!, 2-methyl-6-chlorophenol, 2-
3-amino-N-(-y-dimethylaminopropyl)-carbazole methyl-3-bromophenol, 2-methyl-4-bromophenol, 2-
3-amino-N-(a-methyl-g-dimethylaminoethyl)-car- methyi-5-bromophenol, 2-methyl-6-bromophenol, 3-
bazole 45 methyl-2-chlorophenol, 3-methyl-4-chlorophénol, 3-
As the compounds HO—R,, or HS—R,, which after methyl-6-chlorophenol, 3-methyl-2-bromophenol, 3-
their conversion into the corresponding metal com- methyl-4-bromophenol, 3-methyl-6-bromophenol, 4-
pounds, particularly the corresponding alkali metal methyl-5-chlorophenol, 4-methyl-6-chlorophenol, 4-
compounds (especially the corresponding sodium and methyl-5-bromophenol, 4-methyl-6-bromophenol, 4-

potassium compounds) are suitable as reaction constit-
uents of formulae IV and V, the following alcohols,
phenols or the corresponding mercaptans and thio-
phenols may be utilized: methanol, ethanol, 2-cyano-
methanol-(1), ethylene glycol monomethyl ether, eth-
ylene glycol monoethylether, ethylene glycol monoiso-
propyl ether, ethylene glycol mono-n-butylether, ethyi-
ene glycol monophenyl ether, ethylene glycol monox-
ylenyl ether, diethylene glycol monomethylether, di-
ethylene glycol monoethylether, diethylene glycol
mono-n-butylether, triethylene glycol monomethyl-
ether, triethylene glycol monoethylether, triethylene
glycol mono-n-butylether, n-propanol, isopropanol,
propene-(1)-0l-(3), 2-methylpropene-(1)-0l-(3), n-
butanol, sec.-butanol, isobutanol, tert.-butanol, 3-
methoxybutanol-(1), 4-methoxybutanol-(1), butene-
(1)-0l-(2), n-pentanol, isopentanol, n-hexanol, cyclo-
hexanol, 4-methylcyclohexanol, 4-methoxycyclohex-
anol, phenylmethanol, (4-chlorophenyl)methgnol,
phenylethanol, (4-cyanophenyl)-ethanol, pheridl, 2-
methylphenol, 3-methylphenol, 4-methylphenol, 2,3-
dimethylphenol, 2,4-dimethylphenol, 2,5-dimethyl-

55

60

65

_naphthol,

chloropyrocatechol-1-methylether, 5-chloropyrocate-
chol-1-methylether, 4-bromopyrocatechol-1-
methylether, 5-bromopyrocatechol-1-methylether, 4-
chlororescorcinol-1-methylether, 4-chlororesorcinol-

‘3-methylether, 4-bromoresorcinol-1-methylether, 4-

bromoresorcinol-3-methylether,
none-1-methylether, 2-chlorohydroquinone-2-
methylether, S-chlororesorcinol-1-methylether, 1-
naphthol, 2-naphthol, 2-methyl-1-naphthol, 3-methyl-
1-naphthol, 4-methyl-1-naphthol, 7-methyl-1-naph-
thol, 3,6-dimethyl-1-naphthol, 3,7-dimethyl-1-naph-
thol, 4,6-dimethyl-1-naphthol, 4,7-dimethyl-1-naph-

2-chlorohydroqui-

thol, 6,7-dimethyl-1-naphthol, 4-methoxy-1-naphthol,

5-methoxy- 1-naphthol, 6-methoxy-1-naphthol, 7-
methoxy- 1-naphthol, 8-methoxy-1-naphthol, 2-chloro-
1I-naphthol, 3-chloro-1-naphthol, 4-chloro-1-naphthol,
5-chloro-1-naphthol, 7-chloro-1-naphthol, 8-chloro-1-
naphthol, 2,3-dichloro-1-naphthol, 2,4-dichloro-1-
5,7-dichloro-1-naphthol, 5,8-dichloro-1-
naphthol, 2-chloro-4-bromo-1-naphthol, 2-bromo-1-
naphthol, 3-bromo-Ii-naphthol, 4-bromo-1-naphthol,
5-bromo-1-naphthol, 6-bromo-1-naphthol, 7-bromo-1-
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naphthol  8-bromo-1-naphthol, 2-ethyl-4-bromo-1-
naphthol, 2,4-dibromo-1-naphthol, 1-methyl-2-naph-
thol, 6-methyl-2-naphthol, 1,4-dimethyl-2-naphthol,
3,6-dimethyl-2-naphthol, 3,7-dimethyl-2-naphthol,
6,7-dimethyl-2-naphthol,  1-chloro-2-naphthol,  3-
chloro-2-napthol, 4-chloro-2-naphthol, 5-chloro-2-
naphthol, 6-chloro-2-naphthol, 7-chloro-2-naphthol,
8-chloro-2-naphthol, 1,3-dichloro-2-naphthol, 1,4-
dichloro-2-naphthol, 1-bromo-2-naphthol, 3-bromo-2-
naphthol, 4-bromo-2-naphthol, 5-bromo-2-naphthol,
6-bromo-2-naphthol, 7-bromo-2-naphthol, 8-bromo-2-
naphthol, 1-methyl-6-bromo-2-naphthol, 1-ethyl-6-
bromo-2-naphthol, 1,6-dibromo-2-naphthol,  3,6-
dibromo-2-naphthol, 3,7-dibromo-2-naphthol and 4,6-
dibromo-2-naphthol.

For the preparation of the novel compounds of for-
mula I, wherein the substituent Z, and/or Z, signifies a
—S0,—R,, radical, sulfinates are employed, preferably
zinc sulfinates of the formula Zn (SO,—R;;),. They
allow the introduction of, for example, the following
radicals: methyisulfonyl, chloromethylsulfonyl, ethyl-
sulfonyl, 2-chloroethylsulfonyl, n-propylisulfonyl, iso-
propylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec.-
butylsulfonyl, n-amylsulfonyl, isoamylsulfonyl, n-hexyl-
sulfonyl, cyclohexylsulfonyl, benzylsulfonyl, phenylsul-
fonyl, 2,4-dimethylphenylsulfony!, 4-methylphenylsul-
fonyl, 4-methoxyphenylsulfonyl, 4-chlorophenylsulfo-
nyl, 4-chloro-3-methylphenylsulfonyl and 4-bromo-
phenylsulfonyl.

The compounds of the present invention are valuable
intermediates, in particular for the preparation of dye-
stuffs, preferably of azo dyestuffs. As far as these azo
dyes do not contain ionogenic groups, they may be
employed as disperse dyes for dyeing and printing syn-
thetic hydrophobic fiber material, whereas those azo
dyes which do contain ionogenic groups are suited for
dyeing and printing cotton, wool, silk, polyamide and
modified polyacrylonitrile.

Moreover, the compounds of the present invention
are valuable pest control agents — in particular if they
are employed as insectizides -— as well as valuable
pharmaceuticals, above all if they are employed as
analeptics, analgetics and diuretics.

Azo dyes containing the compounds of the present
invention may be prepared, for instance, by diazotizing
a diazotizable aromatic amine and coupling it with a
compound of the present invention. The diazotization
and the coupling are carried out in the usual manner.
According to the respective initial products employed,
this working method leads to the preparation, for in-
stance, of disperse dyes, reactive dyes, cationic dyes or
acid dyes. All of these azo dyes exhibit outstanding
tinctorial properties, in particular a high coloring
strength and a very good fastness to light, perspiration,
water, sea water, alkalies and to washing. The disperse
dyes distinguish themselves above all by an excellent
fastness to dry-heat pleating and setting, ozone, water-
gas fading and to rubbing, by a high resistance when
subjected to various permanent press treatments and
by a good covering power even when applied onto
textured polyester materials. The reactive dyes distin-
guish themselves in particular by an even color depth
obtained in the different setting processes. The azo
dyes mentioned hereinbefore are suited for dyeing and
printing textile materials according to various known
processes. The preparation of the dyes as well as their
application for dyeing and printing are described in
Examples 15 - 19.

In the following examples, “p.b.w.” means parts by
weight.
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EXAMPLE 1

To a composition of 320 p.b.w. ethyl alcohol and
83.7 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine,
which are placed in an autoclave, there are added 51.0
p-b.w. liquid ammonia and subsequently the reaction
liquid is heated for 18 hours at 200°C. After cooling,
the ethyl alcohol is then distilled off, the residue agi-
tated with 300 p.b.w. water, drawn off, washed with
water and dried. The resulting 2,6-diamino-3-cyano-4-
methylpyridine having the formula

Chg

\CN

i/
HoN S\ N,

may be purified by crystallization from ethyl alcohol.
Analysis: C;HgN, — Calculated: 37.8% N Found:
37.4% N.

EXAMPLE 2

A solution of 400 p.b.w. ethyl alcohol, 93.0 p.b.w.
2,6-dichloro-3-cyano-4-methylpyridine and 274.0
p.b.w. diethylamine is agitated 24 hours at 50°C. Upon
cooling of the reaction solution, the resulting 2-chloro-

3-cyano-4-methyl-6-diethylaminopyridine of the for-
mula
CH3
’ N
c
Bl A ha

HgCy”

is crystallized out. The pyridine derivative is then
drawn off and washed on the suction apparatus first
with 100 p.b.w. ethyl alcohol and subsequently with
500 p.b.w. water. The substance is analytically pure. Its
constitution, i.e., the exchange of the 6-position halo-
gen atom in the 2,6-dichloro-3-cyano-4-methylpyridine
against the diethylamino group was assured by NMR
absorption analysis.

Analysis: C,;H4CIN; — Calculated: 18.8% N, 15.7%
Cl. Found: 18.5%, 15.7% CL

EXAMPLE 3

The mixture of Example 2 is agitated in an autoclave
for 12 hours at 150°C. Upon cooling, the ethyl alcohol
is then distilled off and the residue agitated with 50
p-b.w. water and 245 p.b.w. soda lye, 33° Be. The re-
sulting 2,6-bis-(diethylamino)-3-cyano-4-methylpyri-
dine of the formula

CHy
| A OF
H50 g I N N/CE‘HS
HyCo ey

is an oil which is isolated with ether. It may be purified
by vacuum distillation.

Analysis: C;sHpgN, — Calculated: 21.5% N, Found:
21.5% N.
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the reaction solution is heated in an autoclave for 5
EXAMPLE 4 B hours at 200°C. Upon cooling to room temperature, the
Introduced into 200 p.b.w. methyl alcohol while resulting  2,6-bis-(monomethylamino)-3-cyano-4-
cooling were 3.7 p.b.w. sodium. Added to this sodium methylpyridine having the formula
methyl solution then were 33.5 p.b.w. 2-chloro-3- 3 .
cyano-4-methyl-6-diethylaminopyridine and - subse- CH
quently the reaction solution was heated to the point of o CN

boiling for 24 hours. Then the methyl alcohol was dis-

tilled off, the residue taken up with 100 p.b.w. water, 10 NE-CH..
drawn off, washed with water and dried. The resulting Hsc-ﬂN >
2-methoxy-3-cyano-4-methyl-6-diethylaminopyridine

of the formula is drawn off, first washed with isopropyl alcohol, then

CH3 with water and dried. It may be purified by crystalliza-
15 tion from isopropyl alcohol.
H.C N-CN Analysis: CgH,,N,— Calculated: 31.8% N, Found:
52— HocH 32.0% N.
7 3
HgCy EXAMPLE 8

may be purified by recrystallization from methanol. 20 A composition of 200 p.b.w. ethyl alcohol, 83.7

Analysis: C,H,;N,O — Calculated: 19.2% N, 14.2% p-b.w. 2,6-dichloro-3-cyano-4-methylpyridine and 180

—OCH,. Found: 19.0% N, 13.8% —OCH,. p.b.w. 3-methoxypropylamine-(1) is heated in an auto-

clave for 18 hours at 180°C. Upon cooling, the ethyl

EXAMPLE 5 ) alcohol is distilled off, the residue is stirred with 100

A composition consisting of 432 p.b.w. n-propyla- 55 p-b.w. water with the addition of 150 p.b.w. soda lye,

mine and 187 p.b.w. 2, 6-dichloro-3-cyano-4-methyl- 33°Be, drawn off, washed with water and dried. The

pyridine is agitated in an autoclave for 2 hours at resulting 2,6-bis-(3'-methoxy-n-propylamino)-3-
100°C. Upon cooling, the reaction liquor is decom- cyano-4-methylpyridine having the formula

c N
oN
mmmz-cn -
H500~H,C~H,C~H,C- 2~CHy-CH,—~0CH,

posed in water, the resulting 2-chloro-3-cyano-4-meth- 33 may be purified by vacuum distillation.
yl-6-n-propylaminopyridine having the formula Analysis: CsHpNO, — Calculated: 19.2% N,
Found: 19.6% N.

(:H3
—-CN 40
HBC-H2C-H2C-HN y#C1 EXAMPLE 9

A composition consisting of 100 p.b.w. morpholine
and 37.4 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine

2 45 is heated for 30 minutes at 130°C. The reaction melt is
Analysis: C,0H,CIN; — Calculated: 20.1% N, 16.7% then decomposed on ice the residue is drawn off,

Cl. Found: 20.3% N, 17.0% CI. washed with water, and dried. The resulting 2,6-bis-

EXAMPLE 6 (morpholino)-3-cyano-4-methylpyridine having the
formula

50

is drawn off and washed with water. It may be purified
by recrystallization from ethyl alcohol.

A composition of 100 p.b.w. 3-dimethylamino-
propylamine(1) and 41.8 p.b.w. 2-chloro-3-cyano-4-
methyl-6-n-propylaminopyridine are agitated for 2
hours at 140°C. The reaction melt upon cooling is H
stirred with water, the residue is drawn off and washed
with water. The resulting 2-(3’-dimethylamino-n- { \
propylamino)-3-cyano-4-methyl-6-n-propylaminopyri- 53 H‘H > \ H P

dine having the formula
CH

3 CN
X
%85
HSC-H C-H,C~-HN NH-CH,~CH,~CH~N:
27 72 2 72 T2 N¢
: T3
may be purified by crystallization from ethy! alcohol. may be purified by crystallization from ethyl alcohol.
Analysis: C;HpsN;y — Calculated: 25.4% N, Found: 65  Analysis: C;sH;0N,0, — Calculated: 19.4% N,
25.2% N. : Found: 19.7% N.
EXAMPLE 7 EXAMPLE 10
Introduced into a solution of 155 p.b.w. monometh- There are introduced 37.2 p.b.w. 2,6-dichloro-3-

ylamine in 1000 p.b.w. isopropylalcohol are 187 p.b.w. cyano-4-methylpyridine into 150.0 p.b.w. aniline. This
2,6-dichloro-3-cyano-4-methylpyridine. Subsequently, reaction solution is then heated for 24 hours at 150°C.
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and subsequently decomposed in 1,000 p.b.w. ice with
the addition of 350 p.b.w. crude hydrochloric acid (D
= 1.153). The resulting 2,6-bis-(anilino)-3- cyano -4~
methylpyndme having the formula

CH
3
\CN
o=l

may be purified by crystallization from ethyl alcohol.
Analysis: C;gH,sN, — Calculated: 18.7% N, Found:
18.5% N

EXAMPLE 11

Introduced into 80 p.b.w. methyl alcohol are 7.6
p.b.w. sodium during cooling, then there are added
27.9 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine to
this sodium methylate solution and subsequently the
reaction solution is heated to the point of boiling for 24
hours. Then the methy! alcohol is distilled off. The
residue is taken up with 100 p.b.w. water, drawn off,
washed with water and dried. The resulting 2,6-dime-
thoxy-3-cyano-4-methylpyridine having the formula

20

25

20
Analysis: CoH(N,O, — Calculated: 15.7% N, 34.8%
—OCH;. Found: 15.5% N, 34.2% —OCH,

EXAMPLE 12

There are introduced 27.9 p.b.w. of 2,6-dichloro-3-
cyano-4-methylpyridine into a sodium ethylate solu-
tion, which had been prepared from 80 p.b.w. ethyl
alcohol and 3.8 p.b.w. sodium. Subsequently, the reac-
tion solution is heated to the point of boiling for 24
hours. The ethyl alcohol is then distilled off, the residue
is stirred with 100 p.b.w. water, and the resulting 2-
chloro-3-cyano-4-methyl-4-ethoxypyridine having the
formula

is taken up with ether. It may be purified by vacuum
distillation.

Analysis: CgHgCIN,O — Calculated: 14.3% N, 17.8%
Cl. Found: 14.5% N, 17.6% Cl.

In the following table there are presented further
pyridine compounds prepared in accordance with the
herein described process:

CH3 30
CH
, N CN 3
CN
Py \
H3C0 N OCHg |
35 NZ
Zl Z2
may be purified by recrystallization from methyl alco-
hol. or tautomeric formulae.
Empirical Cal'd. Found
No. Z, Z, Formula N% N%
1. —NHCH,CH, —NHCH,CH, CiHiaN 275 215
2. —NHCH,CH,OH —NHCH,CH,OH CyH1eNO, 237 24.0
3. —NHCH,CH,OCH;, —NHCH,CH,0CH, C\3HyNLO; 212 21.0
4, —NHCH,CH,CN —NHCH,CH,CN CiH N 331 33.5
5. —NHCH,CH,CH, —NHCH,CH,CH, CiaHaoN, 24.1 246
CH CH,
6. —NH—CH —~NH—cH? CigHzoN, 24.1 244
. TNCH, “~CH,
7. —NH—(CH,),CH,0OCH; —NH—(CH,),CH,OCH , CisHN,O, 192 19.0
8. —NHCH,CH=CH, —NHCH,CH=CH, 1sH1eN, 246 242
9. —NH—CHy(n) —NH—C Hqy(n) CisHz N, 215 218
10. —NH—C Hy(sec) —NH-—-C Hg(sec) C,sHayNy 21.5 21.3
CH,—CH;, CH,—CH,
11. =NH—cHZ_ —NH—cH C Ny 194 198
CH,—CH,; CH,—CH;
12. —NH—C4H ,(iso) —NH-—C;H,,(iso) C7HyN, 19.4  19.6
13. —NH-—CgH 3(n) —NH—C¢H,5(n) CioHy N, 17.7  18.1
14. —NH-@ —NH_® CioHaeN, 179 175
15. —NH—CH2—© —NH—CH2—© CaHaoN, 17.1 17.5
16. —NH CH2—CH2‘© —NH-CH2—CH2—© CaaHaN, 157 155
17. —NH O —NH 0 CarHaoN, 140 143

»,
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-continued -
Empirical Cal'd. Found
No. Z, Z, Formula N% N%
18. Hl‘———ﬁN H(III—ﬁH CiH,6NLO, 182 185
HC C—CH,—NH— HC C—CH,—NH—
\ /
o o
/ \ 4 \
19. N H ) —NH— N H,=NH— CroHNs 255 257
20. Hzi TH—NH— Hzi CH—NH— CisHiN,OS, 146 150
H, CH, H, (]ZH2
N/ /
S S
0O, O,
- I CH,~NH - @Ucnz—w- CasHzoNg 207 210
N N
H H
CH, CH,4 :
22. — : -7 Cur HN, 275 212
CH, “NCH,
CH,CH,CN CH,CH,CN
— 2L Hy
23. N N CuoHaoNs 1. 367
CH,CH,CN "\ CH,CH,CN
_-CH,CH,CN _CH,CH,CN _
24. —NZ_ — . Cy7HyoN,O, 263 2638
CH,CH,0H "~ CH,CH,OH
CH CH.
- 3 3
25. —NZ_ N7 CiHiN:0, 212 21.6
CH,CH,0H “~CH,CH,OH
C,Hy(n) C.Hg(n)
Ll
26. —N__ N CeH5N,O, 161 165
CH,CH,OH “~CH,CH,OH
27. ——N<® —N<® CuHuN,O, 140 146
CH,CH,OH CH,CH,OH
CH CH
28. —NT 2@ —~7 2@
N N )
CH,CH,OH CH,CH,OH CasHzeN,O, 135 132
C.H,(n) CiH.(n)
Prdttinti 3
29. —N__ — < o CioHzN, 177 182
(C:a:'l(“) C3Hq(n)
«Hg(n) CHy(n)
30, — < - < CaHloN, 151 155
g-sga(") gqss(n)
~CsHya(n) sHia(n)
3t =N - < . CaHgoNy 1.6 - 11.2
CgHya(n) CeHya(n)
N HO T
32, - =N H O CuHeoNO, 194 196
-/ /
33. =N H ) =N H > Ci7HaN, 19.7 19.3
\ \
34, «N H N=CH =N H N-CH, Cy7HzeNg 26.8 26.2
/ 3 -/
35. =N H N=C_H —N H N=-C_H CisHaoNg 246  25.1
s 25 w28
36. -N"H -N"H CusHaoN, 218 222
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Empirical Cal'd. Found
No. Z, Z; Formula N% N%
CH, CH,
Ve s
37. —NH—N\© —NH—N\@ CaiHaaNg 235 2338
/CH;, CH;4
38. —NH—NT_ —NH-—N CiHiNs 359 356
o Yo
-~ 3 3
39. — - —N—NT_ Ci3HzNg 321 325
CH; CH;,
C,H C,H,
40. —NH—NT " —NH—N< CosHaoNe 290 224
C,H, C,H;
C,H, C.H,
41. —NH-N"" —NH——N<© CaaH 26Ne 218 215
42. -NH-N H © -NH-N H © CsHaaN4O, 264 262
CH, /Csz
43. —NHCH.CHNT_ —NHCHCHNT CirHyoNg 264 260
3 2835
/C2H5 /C2H5
44. —NHCHCHNT_ —NHCH,CHNT ¢ j, CioHzNe 243 245
2t1s
~CHs —CHa
45. —NHCH,CH,CH,N —NHCH,CH,CH,N CyHaoNs 264 26.1
\CH1 \CH:;
46. -NHcH2CH2éH2—N‘ H O —NHCHQCHZCHz—N‘ H O CaHsiNoO; 209 207
47. -NHCH ,CH CH,—N H ~NHCH ,CH_ CH—N H CaaHyeNe 211 215
48. —NH—OH _NH—OH CHN,O, 31 316
CH, CH
49. —N7 N7 C HuNO, 237 242
~ocH ~ocH o
3 3
CH,CH,OH CH,CH,OH
s0. —N< —N< CisHzoNLO4 189 193
OCH, OCH,
CH, CH,
s1, — : —~Z CuHaNLO, 144 150
OCH, OCH,
CH,—CH, CH,—CH,
s2. —N7 , N7 CisHaNLO; 192 196
~~0—CH,—CH, ~~0—CH,—CH,
__CH,CH,0H __CH,CH,0H
53. —NZ_ = C1sHzaN.O6 157 162
O—CH,CH,OH O—CH,CH,OH
CH,CH,OH CH,CH,OH
sa. —NT N : CasHegNLO 125 122
~o0—cH ~o—cH e
- 2 — 2
55. H,T—TH, Hy ————-(sz C1sHioN O, 215 212
—N  CH, N CH,
N/
o o
H, H,
C C
N\ \
56. H,C ?H, H, TH, CysHuN O, 194 198
_N CH, —N CH,
N/ /
o o
57. —NH, —al CH,CIN, 251 254
58 —NH, —CN CHN, 357 355
59 _NH, —OH CoHIN,0 282 286
60, —NH —OCHj CHN,O 258 252
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~continued
E Empirical Cal'd. Found
No. Z, Z, Formula N% N%
61. — NH, - CysHiuN,O 187 19.1
62. —NH, —SH C;H,N,S 255 257
63. —NH, —SC,H, CoH,iN,;S 21.8 223
64. —NH, —80,—CH, C,HoN;0,S 199 205
65. —NH, —NH—CH, CyHy N, 346 342
66. —NH, —NH~C.H; oH 2N, 31.8 315
67. —NH, —NHCH,CH,CH,0CH, CyHeN,O 25.5  25.2
68. —NH, _NH-© Tol X 250 255
69. ——NH, -NH-CH2—© CHuN, 23.6  24.1
70. —NH, @E—]CHz—NH- CyaHyiNg 254 25.0
N
H
CH,
71. —NH, N7 CoH 2N, 31.8 316
“~CH,
_-CH,
72. —NH, —N CoH ON, 272 217
“~CH,CH,0H
_~CH,CH,OH
73. —NH, — C.H,40:N, 237 242
“~CH,CH,OH
VAR
74. —NH, -N H O CyH.ON, 25.7 262
75. —NH, ~N H > CiH N, 259 263
_-CH,
76. —NH, —NH—NZ_ CoHyaNs 366  36.1
CH,
/Csz
77. —NH, -—NHCH2CH,N\,C u Cy3HNs 28.3  28.1
2t 1s
_C
78. —NH, —NHCH,CHNT_ CyHigNg 323 322
2
_-CH,
79. —NH, —N C,H,: ON, 292 29.0
~~ocH
'3
~CaHs(iso)
80. —NH, —_ C,.H,;ON, 239 233
~~0—C,H;
81. —NH-—CH, —Ct CaHaN,Cl 23.2 235
82. —NH—CH, —CN CoHN, 326 322
83. —NH—CH, —OH CoH,ON, 258 262
84 —NH—CH, —OC,H, CyoH,,ON, 220 225
85. —NH—CH, —80,—C,H; CioH13N;0,S8 17.6 175
86. —NH-—CH, —NH—C;H;(n) Cy HieN, 27.5 27.1
87. —NH—CH;, —NH—C,H,(is0} CigHzN, 24.1 235
88. —NH—CH, —NH-@ CruHaoN, 230 225
89. —NH—CH;, —NH-CH2—© CysHigN, 22.2 22.0
90. —NH—CH;, —NH 0 CiaHiN, 194 190
91. —NH--CH, Hﬁ———ﬁn Ci:HyuN,O 230 225
HC CH—CH,—~NH—
N/ '
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Empirical Cal'd. Found
No. Z! Z, Formula N% N%
_-CaH, .
92. —NH—CH, — CuHuNy 25.7  26.1
“SC,H,
__CH,CH,CN
93. —NH—CH, —N Cy3H N0 27.0 26.5
™~ CH,CH,OH
94. _NH—CH, _ @ CraHioN, 259 264
95. —NH—CH, =N H N-CH_ CyHyN; 28.6  28.2
_C,H,
96. —NH—CH, _NH—N CiHoN; 30,0 306
C,H;
_-CH,
97. —NH—CH, —NHCH,CH,—N CizHisNs 300 303
“~CH,
__CH,CH,0H
98. —NH—CH, —NT_ CoHuN,LO, 224 220
0—C,H,
99. —NH—C,H; | CoH,oCIN, 21.5 213
100. —NH—C,H, —CN CyoHioN, 30.1 305
101. —NH-—C,H; —OH CoH,,N,0 237 232
102. —NH—C;H, —OC;Hy(n) CpoHN,0 192 19.0
103. —NH—C,H, —SCH, CioHisNS 203 207
104. —NH—C,H, —80,—C,H,(n) C.H N0, 157 155
105. —NH—C,Hj —NH—CH, CrHuN, 295  29.0
106. — NH—C,Hs —NH—CH,—CH,—OCH, CyHi N0 239 233
107. —NH—C,H, —NH—CgH,5(n) ' CysHaNy 215 210
_-CH,
108. —NH—C,H, — CuHyeN, 27.5 213
~
CH,
109. —NH—C,H, -N'H > CiHuN, 230 225
_-CH,
110. —NH—C,H; —NH—N CyyHuNs 320 316
~
CH,
. C.H
111, —NH—C;H, —NHCH,CHNT " CugHusNs 255 260
C,H;
CH
— @
112. —NH—C,H; —N\ CaHzNO 151 155
o-on )
113. —NH— CzHy(n) —OH CioH1aN:0 220 224
114. —NH—C,Hs(n) —O—C;H,(is0) CysHisNZ0 18.0 185
115. —NH—C,H;(n) —80,—C,H,(is0) CHiN;O,S 136 133
116. —NH—CsHs(n) —NH—CH;, CyHieN, 275 280
17. —NH—Cjy, si(n) —~NH—C,H;(iso) CisHzoN, 241 245
118. —NH—C,Hy(n) —NH.@ CieHasN 206  21.0
119. —NH-—C,Hy(n) mm@ CieHiaNo 211 215
_~CH,
120. —NH—C,Hy(n) CroHiNy 257 26.0
“~CH,
CH1©
Ve
121. —NH—C,Hy(n) —N CyoHzN,O 173 175
CH,—CH,—OH
122. —NH—C4Hy(n) -NH-N H b CHzN5O 255 26.1
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Empirical Cal'd. Found
No. z, Z, Formula N% N%
~CH,
123, —NH—C,H.(m) —NHCH,CH,N_ CyHaaN; 268 . 264
CH,
/CH:I
124. —NH—C,H,(n) - CyoHN,O 239 232
“~O0cCH,
125. —NH—C,H.(iso) — NHCH,CH;CH,OCH, CyHN,O 214 210
_~CoH;
126. —NH—C,H,(is0) — CyHagN, 228 230
“~C,H;
127. —NH—C Hy(n) —cl CuHLCIN, 188  19.0
128. —NH—C,Hy(n) —OH C, H,:N;0 205 210
129. —NH—C Hy(n) —0—CHy(n) CysHasN5O 16.1 164
130. —NH—C,Hy(n) —NH—CH, 1oH 1N 25.7 250
131, —NH—C,Hq(n) —NHCH,CH,0H CyHzN,O 226 23.0
__CH,
132. —NH—CHy(iso) —N CysHaoN 24.1 238
~
CH,
. N\
133, —NH—C,H(iso) =N H N—cH, CieHasN; 244 241
__C:H;
134, —NH—C,Hy(sek) — CysHoN, 215 220
~
CH;
_-CH,
135. —NH—C,H,(sek) —NH—N CyaHaNy 283 285
~
CH,
__CH,CH,OH
136. —NH—C,Hy(sek) — C1sH2aN,O, 183 187
"~ 0—CH,CH,CH,
137. —NH—C,Hy(tert) —NH—C,Hy C\aHaoN, 241 245
138. ~—NH—C Hy(tert) —NH—CH,—CH,—CN CiHyoN; 272 215
139. —NH—C;H,,(n) —NH—CH, CyaHooN, 24.1 245
_-CH,
140. —NH—C;H(n) - C,HyN, 228 230
~
CH,
141, —NH—CH,((n) -NH O CyHg:Ns 227 232
\—
_-CH,
142. —NH—C;H,(is0) —NH—N CuHauN; 268 272
~
CH,
_-CH,
143, —NH—CHys(n) — CurHpN, 194  19.0
S~
C.H;
144, —-NH—CH,s(n) -N H O CyH;N,O 185 189
__CH,
145. —NH—CgH,s(n) ——NHCHZCH,N\CHE CyHyN; 231 233
rCH,
146. —NHCH,CH,0H —NH—CH, CuH N0 272 215
147. —NHCH,CH,OH —NHCH,CH,CH,OCH, CuHpN,O, 212 215
CH,
148. —NHCH,CH,OH N C.H,N,O 255  26.0
~
CH,
/ N\
149. —NHCH,CH,0OH N H O CaHiN,O, 214 217
150, —NHCH,CH,OH _N: H > C,HxN,0 215 218
_-CH,
151. —NHCH,CH,0H —NHCH,CHNZ_ | CiaHoN;O 268 272
CH,
152. —NHCH,CH,OCH, —NH—CH, CHN,O 255 258
_-CH,
153. —NHCH,CH,0CH, —NT_ Ci:H N0 239 243
CH
K)
- C.H
201
154, _NHCHZCH20© N7 CioHzuN,O 173 115
C,H;
155. —NHCH,CH,CH,CN —NH~—C,H; CyuHyNg 288 282
CH,
156. —NHCH,CH,CH,CN - CyHpN;O 256 260

—N
“SCH,CH,OH.
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No. Z, Z, . Formula N% N%
/C2H5
157. —NHCH,CH,CH,CN Z CsHaiNs 25.8 263
C,H;
_-CH,
158. —NHCH,CH,CH,CN —NH—N\© CiaHzoNsg 262 270
159. -NH Oe _NH CarHaoN, 140 135
160. —NH—C,H, —-NH_@ CsHzoNy 217 222
161. —NH—C,H; —NH-C Hz‘CHZ /7 \ CyrHzoN, 20.0 20.4
162. —NH—C,H; —NH—@—CH3 CiHisNy 211 215
163. —NH—C,Hq(n) —NH@—OCH:; CsHz:N O 18.1 18.6
164. —NH@ —NH-@-CN CaoHgiNs 211 217
165. ' —NH, CygHisN, 243 245
166. " —NH—CHj,4 Cy4HgoNy 230 235
167. -NH.@ —NH-—CH,—CH=CH, CyeHaaNy 20.7  21.0
168. " —NHCH,CH,CH,OCH, C,H;NO 192 195
_-CH;,
169. " —NZ_ CysHzaN, 217 222
CH,
/7~ \
170. " —NH-N H N_CH, CyaH2aNg 25.6  26.0
__CH,
171. " —NHCH,CH,CH,N CioHzoNy 222 225
~
CH,4
H,
C
7\
172. —NH HzT TH, CyyHzN,O 18.7  19.1
—N CH,
ANV4
o
173. —NH—CH2—® —NH, CiHuN, 235 240
174. " —NH—C,H, CieHiwN, 212 220
/C2H5
175. " — CyaH2aNy 190 193
~
C,H;
176. " —~NHCH,CH,OCH, Ci7HzN,O 18.9 18.4
/C2H5
177. " —NHCH,CH,N CaoHprN; 208  21.4
~
C,;H;
178. —NH—CH2—© _NH—CHZ—CH2—</—-\> CyHy Ny 204 206
N=
_-CH,
179. —NH-CH, —NZ_ CzH2NO 15.6 16.0

OCH,
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) Empirical Cal'd. Found
No. Z, Z, Formula N% N%
180. -NH-CHz—cH2-® —NH—CH, CiHisN, 211 215
CH;
181. " —N: ! CyHao No 200 205
CH,
N\
182. ' -N H O C,7HsNO 18.7 19.0
183. —NH-@ —NH, Ci;HLN, 250 247
184. " —NH—CH, CuH N 236 242
185. " —NH—C,H,(n) CiaHiaNy 211 213
186. " —NHCH,CH,OH CisHgN O 209 215
_~CH,
187. =NH —N CysHyeN, 222 220
“~CH, :
_~CH,CH,CN
188. " — CyoH NG 255 259
"~ CH,CH,CN
189. —NH© -N H O CyHN,O 19.1 197
_C;H,
190. " —NH—N Ci7Hy Ny 237 243
C,H;
_-CH;,
191. " —NHCH,CH,CH,N CiyHaNs 227 223
~
CH,
CH,;
192. " 77 CisH;eN O 209 214
“NO—CH;
193, -NH@-CI —NH—CH, C1H;CIN, 20,6 202
194. —NH-@—CH3 —NH—CH, CysHiN, 222 228
CHy
_~CH;,
195. _NH CH — CyHaoN, 200 205
3 ~
CH,
196. —NH—@—OCHa " CieHiNO 199 203
197. HC————ﬁH —NH—CH, CiHNO 231 235
—NH—CH,—C CH
N /7
o
CH,
198. - —N< CiHNLO 219 215
CH,
_~CaHy
199, i —NHCH,CH,CH,N CioHeN;O 205 209
C,H;
200. -NH-C*‘Q@ —NH—CH, CyHsN; 277 212
N —
201. —NH—CH,; \‘/N —NH—CHj,4 CH 5N 277 282
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Empirical Cal'd. Found
No. Z, Z, Formula N% N%
202. —NH—CH2—CH2-@ —NH—CH, CysH N, 262 260
N=
203. =NH-CH =CHz{ N —NH—CH, CysHiN; 262 26.6
204. —NH—HC—TH, —NH—CH, CiHeNO;S 200 205
H, CH,
/
S
O,
_-CH,
205. " —NZ_ CuHsNO,S 190 187
CH,
" A
206. N H O CHWN,O,S 167 171
_CH,
207. " —~NH-—N C,HuNsO;8 227 222
' ~~CH
3
208. @E—]cnz—un- —NH—CH, CyHy N, 24.1 245
N .
H
CH,
209. . —~Z ! CaHisN; 230 235
CH,
210. " -N H O C,oHa NSO 202 205
211. -NH-@ —cl CisHCINg 169 165
212. " —OH CysHy N0 182 186
213. " —OCH, C.HsNiO 171 176
214. " —CN CiH N 250 253
215, . ~50,—CH 2-@ CxHpN0,S 114 112
216. -NH—CH2-© —Cl CiH:CIN, 163 16.0
217. " —OH CH N, O 176 180
218. " —0O—CH, C,sH 15N;0 166  16.0
219. " —S—C,Hy(n) CuHauN;S 215 218
220. -N@ —cl CisHiCINg 173 170
221. —NN@ —CN CrH N 239 243
222, " —OH CyHpN,O 187 185
223. " —OCH, C.HiN,O 17.6 173
224. " —-SCH, CHiaN5S 165  16.0
_-CH,
225. — —cl CoHyoCIN, 215 21.0
~
CH,
226. " —CN CioH N, 30.1 305
227. " —OH CyH,yN;O 237 234
228. " —OCH;, CoHiN,O 220 223
229. " —80,—C,H; C,HNO,S 166. 170
230. " —NH—CH, CioHyuN, 295 29.1
231. " —NH—C3H;(n) CieHieNg 257 262
232. " —NH—CgHy(n) CisHaNg 215 218
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Empirical Cal'd. Found

No. Z, Z Formula N% N%

2
_CH,
233 =N ~NH CusHaN, 217 215
CH,
234, " —NH—CH2-© CrotluaN, 2.1 207
235, . _NH© » CisHiN, 22 226

236. g _NH CisHyN, 185 189
237. " H(]Zl (]:IH C1HiNO 219 215
HC C—CH,—NH—

N\ /
o
. _~C.H;
238. -~ : CisHuN, 241 238
CH S
_CH, _-CH,CH,CN
239. — N —~Z Ci1HioN;0 256 260
CH, CH,CH,0H
240. " _N® CisHuN, 243 245
__CH,
241, —N\CH =N H N-CH, CiHaN; 270 274
' )
C,H
" -
242. —~NH—N : CisHaN; 283 279
~
C.H;
" O
243, —NHCH,CH,CH,N CieHzNs 268 26,6
~~CH,
CH,CH,0H
. - 2 2
244, -~ CoHpNO, 212 216
0—C,H;
/Csz
245. —N_ —al CuHCIN, 188 185
C,Hy ’
246. ’ —CN CiHuN, 262 26.6
247. , —OH CuHyN30 205 - 21.0
248. " —OCH, CiH,:N,0 192 19.0
249. —SCH, CiaHioN,S 168 172
/Czﬁs .
250. —N__ —80,—C,Hy(n) CisHuN,SO, 136 135
C,H,
,—Csz
251. _N\Csz —NH—CH, CyHi:N, 257 255
252. " —NHCH,CH,CH,OCH, CisHyN,O 203 200
253. "

~NH

254, . —NH—CH2-© CuHzN, 190 19.4
255. " —N»—@ CirHaoN, 200 202

256. " -N H > CigHzeN, 20.6 21.0

Cy7HzsN, 19.6 19.5

o

CH
. e 3
257. —NH——N\ Ci3Hg Ny 28.3 28.0
CH,
" _~CH,
258. “—NHCH,CH,CH,N CiaHarNy 24.2 245

~~cH,
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No. Z, Z; Formula N% N%
C,H; CH,
259, — : o —~ ! C1sHuN,O 226  22.2
C,H, OCH,
__CH,CH,CN ’
260. —N_ —OCH;, Cy3HieN,O, 21.5 21.3
CH,CH,OH
VAR
261, " -NH O CHzN5O, 222 226
_CH,CH,0H
262. —N_ —NH, CH,N,O, 237 234
CH,CH,0OH
CH,CH,OH CH,
263. —NZ_ = —N: i ColluN,0, 212 215
CH,CH,OH CH,
264. ” —NN—@ C1rHzoNLOs 179 182
_-CH,CH,CN
265. —NZ_ —OCH, CH;sN;0 260 263
CH,CH,CN
CH
266. " —~_ ! CisHieNs 298 295
CH
__CH, ?
267. —NT_ —NH, CHN,O 272 275
CH,CH,OH
268. ” —NH—CH, Cy HNLO 255  25.8
269. " —NH—CH2® CiHaN;O 232 237
270. " —NN@ CiHsNO 199 195
_-CH,
271. " —~NH—NT CiH N0 28.1 278
CH,
_—~C3Hy(iso)
272, — \-CH CH.OH —NHCH,CH,CH,OCH; CiHz6N,O; 13.8 142
2 2
/CAHB(H)
273. =N —NH—CH, C,H,N,O 214 210
CH,CH,OH
/CaHs(“) / \
274. —NT_ -NH O C7HzN,O, 17.6 180
CH,CH,OH —/
CHg(n) CH
o —4llg 3
275. —NT_ —-NHCH,CH,N: C,HyN,0 219 217
CH,CH,OH CH,
276. —N\ —NH-—CH, CioHoNLO 194 19.0
CH,CH,OH
277. —N\ —NH—@ CpH;N,O 15.7 16.3
CH,CH,OH
278. —N —NH, CieH;sN,O 199 195

CH,CH,OH
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No. Z, Z, Formula N% N%
CH
2
279. —N 7 @ —NH—CH; - CiHuoN,O 189 - 19.5
CH,CH,OH
280. & —NHCH ,C H2—</__—\\/N CaHasNsO 18.1 185
/C:;H'r(") .
281. —N e) CyH,CIN, 167 165
C3H;(n)
282, v —NH, CisHyoN, 241 245
283. " —CN CyHisNo 23.1 237
/C3H1(n)
284, —N —OH Ci3HoN:O 18.0 184
C3Hy{n)
285. " —OCH, CiHaN;0 170 17.5
286. ’ —S0,—CH, C,,H;;N,0,8 142 138
287. " —NH—CH;, _ C,Hz:N, 228 232
288. " —NH—C;H(n) CreHzeN, 205 21.0
289. " -—NH‘@ CipHaoN, 17.8 17.5
290. " —NH—@ C,oHz N, 182 185
_-CH,
291. " =N C,sHzN, 215 208
CH,
292. " -Nu-m o) CHyNsO 221 225
/C3H1(n) /CH:x
293. —N ’ —NHCH,CH;N C,HpNg 23.1 23.6
~ ~
C3;Hy(n) CH;
/CH;.
294, " —N CisHygNLO 203 200
~N
C.Hiiso) OCH;3
aki7(180
295. —N< _ —NH, CisHaoN, 242 246
C;H,(iso)
296. " . —OH C3H1sNO 18.0 18.5
/C;,H,(xso)
297. _N\C H —NH—CHj, CHpN, 22.8 225
aH,(iso)
298. " -N H ) CisHazNy 18.7  19.1
CHy(n)
299, —N< o —al CisHyCINg 150 154
C(Hy(n)
300. " —CN CigHaoN 20.7 210
/CqHs(n) .
301. —N —OH CsHN;0 16.1 16.5
\C Hy(n)
451y
302. " —OCH, Ci6HgsN:O 153 150
303. . —NH—CH;,3 CeH2eN o 20.4 20.8
304. —NHCH,CH,OH Cy7HzN,O 18.4  18.1
30s5. " -NH—<E> C,Hy N, 16.4 16.8
/N
306. " —N H O CHyN,O 170 173
_CH; :
307. " —NH—N\ Ci7HggNg 23.1 235 .
CH,
308, " _NHT.»{_H\O . CoHaiN;O 203 210
/C,Hs(iso)
309. —N\C.H (iso) —NH, ‘ CisHaaN, 215 219
4439
310. " . —NH-—CH; CgHaeN o 20.4 20.6
/C‘Hg(lso)
311. _N\C Hy(iso) ~—NHCH,CH,0OH C7Hz;eN O 18.4 18.5
4Ma(1S0
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No. Z, Z, Formula N% N%
C . Hy(iso) CH,
312, — : —NHCH,CHNT CgHaN; 21.1 21.5
CHy(iso) ~~CH,
/Can(n)
313. —NT_ —NH, C,HaeNy 19.4 200
C sHy(n)
314. " —NH—CH, CisHaoN 18.5 18.2
315. " —NHCH,CH,0H CygHzNO 6.9 17.5
/C«Hm(n)
316. —NT_ —NH, CoHgN, 17.7 18.0
CgHys(n)
317 " —NH-—CH, CaoHzN, 17.0 16.7
318. " —NH@ CosHaeNy 14.3 14.7
N\
319. N HO —NH, CyH\ NO 257 262
320. ’ —OH Cy;H;sN,0, 19.2 19.5
321 " —NH—CH, C)2HsNLO 24.1 24.5
/\ _CaH,
322. N HO —NZ_ CysH2eNLO 204 210
/ C.H;
323. —N® —NH, CyHuNg 27.7 28.0
324. " —NH—CH, CiHiN, 259 257
_CH,
325. " — CisHisN, 243 250
“~CH,
326. -N H ) —OH CyHysN;O 19.3 19.5
327. " —NH, CioHisNy 259 255
328. " —NH—CH, CysH N 243 247
329. & ~—~NHCH,CH,CH,OCH;,4 CsHNO 19.4 19.5
CH,
~
330. " — C.HzoNy 229 230
“~CH,
331. " —NH-@ CigHyaNo 18.8 18.5
332, _® _N».O CisHaoN, 192 192
333. =N H N=CH4 —NH, CHiN; 304 30.6
334, " —NH—CH; CyaHoNy 28.5 287
_-CH,
335. " — CyHyy Ny 270 275
“~CH,
336. -N H N-C_H, —NH—CH,4 CyHuNs 270 273
CH, _CH,
337. —N——N —NH—CH, CyHysN; 320 323
“~CH,
338. " —NHCH,CH,OH Ci:HuN;O 28.1 28.0
_CH,
339. —NH—N —NH, CoH 3N 36.7 370
“\CH,
340. " —NH-—CH, CroHisNs 34.1 34.5
C.H CH,
341, —NH—N" N7 CyaHy Ny 284  29.0
“~C,H; “~CH,
__CH;,
342. " —N CyH23N;O 253 255
“~CH,CH,0H
343. " _N@' Cy:H N5 238 24.0
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__CH,
344, —NH—N\Q —NH—CH,4 CisHyNy 262 266
CH,
345, " —N< CisHioNs 249 255
CH,
346. -NH-N@ —NH—CH, CyHN; 289  29.0
CH,
347. o -~ CrHNs 273 215
~~CH,
348, —NH=N H ) —NH, CHyaNg 303  31.6
349, " —NH—CH, CuaHyoNg 286  29.0
_CH,
350. " — CyeHaNs 271 268
“~CH,
351. =NH=N H 0O —NH—CH, Cy:H N0 284 286
_-CH,
352, " —N CyiHoN5O 268  27.0
“~cH,
_CH,
353. —NHCH,CH,N —NH—CH,4 C,iH N5 30.1 295
~
CH,
_C.H,
354. —NHCH,CH,N —NHCH,CH,OH CisHzsNSO 241 246
C,H;
__CH,
355. —NHCH,CH,CH,N —NH—CH, Ci3Ha N 284 290
“~CH,
356. " —NHCH,CH,OH C1HpNsO 253 255
/C2H5
357. —NHCH,CH,CH,N__ —NH—CH, CysHyN 25.5 260
C2H5
358. ~NHCH,CH,CH =N H > —NH—CH,4 CisHzN,O 241 237
2 N/
359. “NHCH ,CH, CH,N H ) —NH—CH, C1aHsN; 243 250
360. ~NHCH, CH,CH =N H ~ —NH—CH; CusHaNg 257 260
—\
361. =NHCH, CH,CH_—N H N~CH —NH—CH, CiaHaeNag 278 275
2 2 T\ " 3
362. —NH—OH —NH—CH, CyHioN,O 315 319
_-CH,
363. — ~ocH, —NH—CH, ‘ChoH N0 272 211
_.CH,CH,0H
364. —NT_ —NH—CH,4 CuHNLO 255  25.1
OCH,
/CHf@
365. —N —NH—CH, CiHiNO 19.8 192
OCH,
/ 3
366. /CH\CHﬂ —NH—CH, CiHyoN,O 226 230
—N

OCH,CH;
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No. zZ, z, Formula N% N%
Hf—‘CHz
367. —N éHz —NH—CH, CyH,,N,O 256 256
N/
o
HZC—-C\HZ
368. —N CH, —NH—CH, CisHisN,O 24.1 245
N\ /
O——~CH,
369. —CN —cl CeH,CIN, 237 242
370. —CN —CN CgH N, 33.3 338
371. —CN —OH CgH;N,O 264  27.0
372. —CN —OCH, CyH,N,0 243 240
373. —CN —NH, CyHgN, 354 358
374. —CN —NH—CH, CeHgN, 326 330
_CH,
375. —CN —N CioHioN, 30.1 305
“~CH,
_CH,
376. —CN —N C1 HNLO 259  26.4
“~CH,CH,0H
377. —CN —@ CyaH N 248 252
__CH,
378. —CN —NH—-N CyoHy Ny 348 352
~~cH
379. —CN —NH—OCH, CoHyN,0 298 29.5
380. —OCH, —Cl C,H,CIN,O 154  15.0
381. —OC.H, —Cl C,H,CIN,O 14.3 14.7
382. —OC,Hy(n) —Cl C,H,,CIN;O 125 12.8
383. —OCH,CH,0OCH, —Cl C,H,CIN;O 124 120
384. —OCH, —OCH;, CyHoN,0, 157 16.0
385. —OCH, —OC,H; CoH12N,0, 146 148
386. —OC,H, —OC,H; Cy;H14N,O, 13.6 139
387. —OCH, —OCH,CH,OCH, Cy HyN,O; 126 122
388. —OCH,CH,OCH;, —OCH, CyiH1N,O; 126 13.0
389. —OCH, _O_Q CHiN2O, 11.7 119
390. —OCH, —SCHy(n) C,yoH 6N,08 1.9 121
391. —OC;H, —SC,H; C,;H,;6N,08 26 130
392. —OCH, -s-@ CH:N,08 109 121
393. —OCH, —O-CH2© CiysH1 N0, 110 115
394. —OCH, —NH—CH, CgHyN,O 237 235
395. —OCH, —NHCH,CH,OH Ci1oH13N;0, 208 212
396. —OC,Hy —NH—(CH,);—OCH, CyaH1gN;0, 169  17.3
397. —OCH,CH,OCH;, _NH_© CyoH, /N0, 14.8 15.0
__CH,
398. —OC,Hy(n) —NH—(CH,);—N CyHzN, O 19.3 19.5
~
CH,
_-CH,
399. —OCH, N CyHy5N,0, 190 193
““CH,CH,0H
400. —OC,H, -N H O CiaHisN4O, 17.1 17.5
—/
401. —SCH, —Cl C,H,CIN,S 14.1 14.5
402. —SC,H; —Cl CoHsCIN,S 132 13.0
403. —SCHy(n) —Cl Cy H;:CIN,S 1.7 121
404. —SCHg(n) —OCH, C,oHygN,OS 1.9 123
405. —SC,H; —O—Q CysH1:N,0S 104 110
406, —SC,Hy(n) —SC,Hq(n) CisHagN,S, 9.5 10.0
407. —SCH, —NH—CH, CoHyN,S 217 220
408. —SC,H; —NH—(CH,); (OCH, CisH1sN;08 158  16.0
409. —SC,Hy(n) —NHCH,CH,0H C\;H,N,08 158 16.2
410. —SC4Hy(n) —NH Ci:HN,S 14.1 14.5
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Empirical Cal'd. Found
No. Z, Z, Formula N% N%
_~CHj
411, —SCHy(n) —NH—(CH,);—NT_ CigHgeN,S 183 185
CH,
_-CH,
412. —SC,Hy(n) —NZ_ C14Hy N;08 150 155
CH,CH,OH
413. —SC Hg(n) N H O C,sHz;N,08 144 150
—/
414. —80,—CH, —cl CHwCIN,O- 155 150
S
2
415. —S0,;—C,Hy(n) —ci CiHsCIN,O- 134 13.8
2!
416. —soz-© —Ct CisHpCIN,O- 12,6 125
2
417. —S0O,—CH, —CN CuHN0.S 214 210
418. —S0,—CH, —OH CioHnN;O;8 166 172
419. —S0,—CH, —OCH, CiHiuN;058 157  15.3
420. —SO,—CH, —SCH, CyHiN;0.S, 148  15.4
421. —S0,—CH;, —80,—CH, CiHiN;08, 133 129
422. —S0O,—CH, —NH, CoHi N0, S 222 226
_-CH,
423. —80,—C,H; N C;H gNLO.S 19.1 18.5
CH,
424. —SO,—CH, —NHCH,CH,OH C,sHNO;S  18.1 18.7
_-CH;,
425. —S0,—CH, —N CH N, 0S8  18.1 18.3
“~CH,
426. —S0,—CH;, -NH O C,HN,O,S 174 176
_-CH,
427, —80,—C,H, —NH—(CHz),—NT_ CyisHzNsO.S 208 20.1
CH,
428. —S0O,—C Hg(n) —NHCH,CH,OH C5H2N,O,S 17.4 17.8
429. —Soz—CHz-@ —NH—CH, CiHENO:S 164 160
430. —502© —NH—CH, CyeH1NO,S 17.1 17.8
431. —NH- —NH- CagHasN; 189 185
0 0
H H
432. -NH- —Cl CayHyCING 17.5 17.9
N
¢
215
433, —NH- O —OCH, *CaaHzNs O 176 170
N
¢
25
_-CH,
434, —NH-# —NT_ CasHyeNg 205 21.2
CH,

N=2Z

U.IQ
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Empirical Cal'd. Found
No. Z, Z: Formula N% N%
235 » -NH- CarHaN; 170 172
N
¢
2Ys
436. —-N —N CaoHyN; 163 16.6
N N
J3H7(") 43H7(n)
437. —NH-@\—N/Q _OCH, CHaNsO 19.1 198
) CH 4
cH e N
CH3
438. " —NH—CH, CasHyoN; 223 225
439, " __NH_©\ : CyHiN,g 19.1 19.8
) CH 4
CH,CH N
CH3

sio. el I

441. —NH ' O

442, "
443, B

444. —-NH O O
S

—NH O N O CyHasN, 189  18.1

T

—l C,H,CINO 150 154

—OC;H; Cy3HyoN O, 14.5 15.0

—NH @ 0 CiHN;0, 134 137
@

=NH @ O CasHyaNSS, 12.7 12.5
s

In the following table are presented further pyridine
compounds prepared in accordance with the process of

this invention:

or tautomeric forms.

60
Empirical Cal’d. Found
No. Y Z, z, Formula N% N%
445. —H —NH, —Cl CgH;N,Cl 20.1 20.7
446. —H —NH, —NH, CgHyNy 34.1 33.6
447. —H —NH, —OH CgH:N,O 22.6 22.8
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Empirical Cal'd. Found
No Y Z, Z, Formula N% N%
448. —H _NH, —OCH, C;H.N;0 20.3 20.1
449,  —H —NH, —SC,H, CiH NS 16.6 17.1
450, —H —NH, —$0,—CH, CiHioN,O,S 15.0 152
451, —H —NH, —NH—CH, CiHN, 30.6 31.0
452, _H _NH-CH, —NH—CH, CyHuN, 278 282
453, _H —NHCH,CH,OH —NHCH,CH,OH ¢ oluN0, 199 20.2
C.H; C.H,
454, _H N7 N7 CiiHasN, 17.9 173
~CH, SCH,
N\ N\
455,  —H HHO NHO CiHaN;0, 16.0 163
/ —/
__CH,
456. —H — NHCH,CH,CH, —NHCH,CH,N_ CisHuN, 23.8 232
CH,
457. —NH, —NH, —NH, CoHuoN, 40.6 408
458.  —NH, —NH—CH, —NH_CH, CoHuN, 337 332
CH, - _~CHg
459,  —NH, N~ —~_ CroHyeNs 28.9 287
“~CH, CH,
460. —NH, — NHCH,CH,OH —NHCH,CH,0H CicHiN, O, 248 25.1
461, —NO —NH—CH, —NH—CH, HuN, 31.1 31.0
CH CH,
462.  —NO N7 —N: CioHisN,O 26.9 26.7
“CH, CH,
463. —NO -NHO -NH O C1:HxN.O; 19.2 19.5
464. —NO, —NH—CH, —NH—CH, CoHuN,O, 28.5 28.5
/CH_., _-CHg
465.  —NO, _N —N CioHieN;O, 25.0 25.3
“NCH, ~~cH,
466.  —NO, VTR -NHO CuHaoN,O, 18.2 18.5
467. —CH, . —NH—CH, —NH—CH, CoHusNy 25.4 26.0
468. —CH,—CH, —NH—CH, —NH—CH,—CH, CyHieNs 21.7 22.0
469. —CH,CH,CN —NH, —NH, CoHuN, 318 32.0
470.  —CH 2CH20-© —NH, —NH, CisHuN,0 16.5 17.0
oc
Ve
471. —CH,CH,N-C,H, —NH—CH, —NH—CH, CisHzN,O 172 175
C.Hy
472, —CH,CHNT —NH—CH, —OCH,CH,=CH, CiHaN;O 15.2 15.3
C,H;
473.  —CH,—CH=CH, ~NH—CH, —NH—CH, CuHyN, 22.0 224
3
474. —CH,—LCH2 —NH—CH, —S0,CH,CH=CH, CiiHaoN,0,8 10.0 9.8
475,  —CsHy(n) —NHCH,CH,CH, CuHaN 16.8 165
476.  —CHoln) —NH—CH, -o—@ CiHyN,0 10.1 9.7
477.  —C,Hiso) —NH—CH, -o-cn2© CiHN,0 9.9 102
478. —CyHp(n) —NH_CH, _o-®_<u3 CiHaNL0 9.9 10.4
479. _®—CH3 —NH—C,H,(is0) —OCH,CH,OCH, CisHN,O 9.4 9.5
480. "c“z‘@ —NH—CH, —NHCH.CHCHN  CuHl, 18.0 183
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-continued
Empirical Cal'd. Found
No. Y zZ, A Z, Formula N% N%
.CH:l
481. -@ —NH, —0—CH,—C=CH, CisH N0 1.0 10.5
OCH3
__CH,
482. —NH, —s—CH_ C1sHyN,08 9.7 95
CH,
Q
483, @—(H — NH—CHj - s-@ CaoHisCIN,S 7.9 8.3
CH3
484. QC] —NH—CH, - S-@—C] Cy1HyCLN,S 6.9 6.8
H3
485.  -CH,CH,-N H ©O —NH, —NH, C,:HyN,O 237 239
CH, CH,
486. iz —~Z - CieHzsNO 19.2 19.7
CH; “~CH,
487.  =CH,CH,-N H ) —NH—CH, —NH—CH, CisHaoNs 21.4 216
488.  ~CH,CH, =N H I —NH—CH, —NH—CH, CraHaN, 22.6 222
489. —COOCH, —NH—CH, —NH—CH, CieHisN;0, 20.1 20.3
490.  —COOC,H, —NH—CH, —NH—CH, CyH1N,O, 18.8 185
C ;H; C.H;
491. —COOCH; — i Z i C17HzN;0s 13.7 14.0
C,Hy C,H;
492.  —COOC,H, -NHO —NH—CH, CiiHuN4O4 15.0 14.8
493,  —COOC,Hy(n) ~~NHCH,CH,OH C1sHasN5O4 13.5 13.8
CH,
494,  —COOCgHu(n) — NHCH,CH,CH, —NHCHZCHzNi CaoHyeNLO, 15.4 15.0
3
495. —COCH, —NH—CH, —NH—CH, CioHisN;O 21.7 215
496, —CO—_CH=CH, —NH—CH, —NH—CH, CiHN;0 20.5 207
_CH,
497. —CO—CgHyy(n) —NH—CH, = C 1eHuNO 15.2 153
CH,
498. _co@ —NH—CH, " CieHasN;0 15.3 15.5
499,  —CO—CH 2-@ —NH—CH, —NH—CH, CieHiN;O 15.6 15.8
500. —COO —NH, —NH, CisHisN;0 18.5 18.3
501. L —NH—CH, —NH—CH, C1sHiNO 16.5 16.7
CH CH
—~CHy 3
502. " —~_ - : C\HayN4O 14.8 14.6
CH, CH,
503. ” —NH—CH, ~NHD CsHaiN,O, 13.5 13.2
504. —CO—NH, —NH, —a CH,CIN,O 22.6 22.8
505, —CO—NH, _NH, —NH, CrHN,O 338 342
506, — CO—NH, —NH, —OH CoHyN;O, 251 247
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~continued
Empirical Cal'd. Found
No. Y Z, Z, Formula N% N%
507. —CO—NH, —NH, —OC,H, CoH3N;0, 21.5 22.1
508. —CO—NH, —NH, —SC.H; CgH3N,08 19.9 19.6
509. —CO—NH, —NH, —S0,C,H, CoH3;N,0,8 17.3 17.5
510. —CO—NH, —NH—CH;, —NH—CH, CoHNLO 28.9 28.7
511. —CO—NH, —NHCH,CH,OCH, ) C3HzNO; 19.9 19.6
_~C.H, _~CaH,
512. —CO—NH, —NT_ — CsH; N O 20.1 20.5
CH, “SC:H, ‘
A\
513. —CO—NH, —NHCH,CH, ~N H O C3HaoN O, 21.2 21.4
514, —CO—NH, —NHCH,CH, —NHCH,CH,CH,N C,HzN;0 25.1 25.3
515. —CO—NH—CH, —NH, —NH, CsHoN,O 31.1 31.0
516. —CONHCH,CH,OH —NH, —S—CH,—CH=CH, C,.H;N,04 16.7 17.0
517. —CONHC,Hq(n) —NH—CH, —NH—CH, C3HNLO 22.4 22.1
CH .
- 2
518. —CO—N —NHCH,CH,OCH, —NHCH,;CH,OCH, C,y5HzsN,O; 8.2 18.6
CH,
C.H C.H C.H
/ 2815 2815 2t s
519. _CO—N N N CioH3uNLO 16.8 17.1
“SCH, SCH, SCH;
/~\
520. -CONHO —NH—CH, —NH—C;H,(iso) CysH2NLO, 19.2 19.1
—/
521. ~COo —NH-@ —NH, —NH, CaH N0 23.2 23.6
522. " —NH—CH, —NH—CH, CsH;eNLO 20.7 20.9
s
523. —CO-NH —NHCH,CH,0H —NHCH,CH,OH C5HzeN O, 15.7 16.2
CH
__CH,
524. —CO—N —NH—CH, —NH—CH, CigH2oNO 19.7 19.5
525. —SO,—CH,—CH, —NH—CH;, —~NH—CH,—CH, C11H,;oN;0,8 15.4 15.2
526. —80,—C3H;(n) —NH—CyH,(n) Cy3HyN;0,8 12.8 13.1
527.  —80,—C,Hy(n) —NH, —NH, CoH N0, 17.3 17.6
528.  —SO,—CHyliso) —NH, —NH, CoH7N;0,S 17.3 17.4
i _-CH;
529.  —S0,—C;H,,(iso) —NH—CHj, —N CHy5N,0,8 14.0 14.3
~
CH,
530. —502—® —NH—CH, " C15HzsN;0,8 13.5 14.0
531. - S0 2—@ —NH—CH;, —NH—CH;, C1H1aN;0,S 14.4 14.2
532. —soz-©-(l —NHCH,CH,OH —NH—CH, C,5H5CINO,S 11.8 12.2
CH,4
-NH ¢
533. —502 O —NH—CH, CigH25N,0,8 1.2 1.4
C
Hs
534.  —SO, —NH, —NH, —NH, CsH gN,O,S 277 275
535. —S0,—NH, —NH, Cy,H,3N,;0,S, 12.8 13.2
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Empirical Cal'd. Found
No. Y z, Z, Formula N% N%
536.  —SO,—NH, —NH—CH, —NH—CH, C,HN,O,S 24.4 242
537. —SO,—NH, —NHCH,CH,OH —NHCH,CH,OH CioH i NLOS 19.3 19.5
_-CH,
538. —SO,—N —NH —NH: CoHz2N 0,8 14.7 15.2
~
CH,
539.  —SO,NHC,H; —NH—CH, -5—® C,5sHzsN30,S, 12.2 12.4
__CH,
540.  —SO,NH(CH,);0CH, —NH, —NH—N C13HpN50,8 22.1 225
“~CH,
N\
541. -50,~N H O —NH, —NH, C,oH16NLO,S 20.6 21.1
" SN
542. —NH—CH,4 -NH O Cy5HaN,O S 15.7 16.0
\—/
C.H C.H
- 21is5 — 2015
543, " —N —N C,4H3N, 058 14.6 14.8
~C.H; ~ C.H; 18321V U3,
544. -S0,~N H > —NH—CH;, —NH—CH, Ci3HzN,0,S 18.8 18.5
545. r —NH—CH, - S-CH2-© C19HsN;0,S, 10.7 11.2
546. —SO_-N H N-cH —NH—CH,4 —NH—CH, C12HpsN50,S 23.2 23.0
2 0\ 3
547. —% 02—NH_® —NH—CH, C1eHeNL0,S 17.9 18.2

548. " —~NH—CH, —502—<E> CHuN;O,S, 98 10.2
549.  -50_NHCH -
2 2

550. —SOZ_NH.Q —NH, —NH, C1sH1NLO,S 20.1 20.3
551. " -NH—® —NH—® C,HaNLO,S 127 125
552, . —NH-cH2_© —NH-CH2_© CasHesN 0,5 12.2 12.5

)

—NHCH,CH,OH CoHzNOS 13.8 13.5

4
I
(o]

C

CyHypNLO,S 13.0 13.2

554. " ~NH O ~NH O CazHeN 0.8 10.6 10.2
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Empirical Cal'd. Found
No. Y z, Z, Formula N% N%
CH,
555. Hﬁ_ﬁH —NH—CH, —OCh,C=CH, CyHN,O; 98 9.5
—0C—C CH
N/
o
CH, :
556. " —NH—CH, —NH(CHa)y—NT_ CHyNLO, 17.8 18.2
CH,
557. Hﬁ_(l:lﬂ —NH—CH, —o—@—CH3 C1oHzN,O, 8.5 9.0
—0Cc—0 CH
N /7
S
558. —-oc | X —NH, —NH, CyH2N,O 24.5 25.0
/,
N
559. " —NH—CH, —NH~CH, CiH N0 21.8 22.2
CH; CH;
560. " N7 N7 CieHyN,O 19.7 20.1
“NCH, “~cH,
N
561. C-co- —NH—CH, —NH—CH; CieH N0 23.7 23.5
N’
H
CH; CH;,4
562. " -~ N7 CisHuN;O 217 215
“~CH, “~CH,
NY
563. C-co- —NH—CH, ~-NH-—CH, C,HeN,OS 17.9 18.2
s /7
N
N CH,4 CH;
564. ¢-co- —N7T —~NT C1oH2N,O,S 15.1 15.5
H,CO 7 ~CH, ~cH,
565. Hﬁ ci—CH,1 —NH--CH, —o-C H2-©—c|
—0C—C CH CaoH(CIN,O,S 7.3 7.0
N 7
S
s66. ~H -/ N —NH—CH, —NH—CH, CrHuN, 23.1 235
-
/N
567.  -H,Ca N —NH—CH, —NH—CH, CLHN, 23.1 23.3
568.  -H.C —Hzc-@ —NH—CH, ~—NH-—CH, CysHaoN 21.9 21.7
_~CH,
569.  —C,Hg(n) —CN —N CyHigN, 19.4 19.0
“NCH,
570. —CO—NH, —OCH, —OCH, C,oH,;sN, 04 14.3 14.7
571. —CO—CH, —OC,H; —OC,H, C.H,;/NO, 6.7 6.5
In the following table are presented further pyridine !
compounds prepared in accordance with the method of 65 Ny-CN
this invention: I

- 22 or tautomeric forms.
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Empirical Cal'd Found
No Y zZ, A Z, Formula N% N%
572. —H —NH—CH;, —NH—CH, CuH,0N, 34.6 25.0
573. —H —NH—CH,—CH,—OH CoH1NLO; 25.2 25.0
574. —CyHy(n) —NHCH,CH,CH, —NH(CH2)3N: CiHpoNs 23.1 23.3
CH
575. —CyH;(is0) —NHCH,CH,CH; —NH(CH,):N__ Ci7HzoN5 23.1 22.8
CH
576. —CgHy(n) —NHCH,CH,CH,OCH,3 Ci0H3N,O, 15.5 16.0
3
577. —CHzCHzN: —NH—CH, —NH—CH, CizHpoNs 30.0 30.3
CH,
_-CO—CH,
578. —CH,CH,NZ_ —NH—CH, —NH—CH, Cy3Hy N0 26.8 27.0
CH,
/N
579. ~CH,CH,-N H O —NH, —NH, C,oNzN;0 28.3 28.8
—/
580. —CH,C ”2“'{ H I —NH, —NH, C1HiNg 30.3 30.5
581. —CH,CH,0OH —NH—CH, —NH—CH;, C1oH 1 NLO 27.2 27.5
582. —CH,CH,0—COCH, —NHCH,CH,CH,OH Ci6HzN O, 16.7 17.0
583. —(CH;),0—CONHC,H; —NH—CH, —NH—CH;, CiaHig N;O, 25.3 25.1
584. —~CH,CH 20-© —NH(CH,);0—C;H,(is0) CqHgsN,O; 12.3 12.7
585. —@ —NH, —NH, CyoH Ny 25.9 25.5
586. —CH2-© —NH, —NH, CyaH N 25.0 25.3
587. -HNO —NH—CH;,4 CiHgN, 20.1 20.7
—/
588. -@—0 —NH—CH, —NH—CH;, CHNCl 20.6 21.0
CH
589. —@—Ckg —NH—CH, —NH—CH;,4 CigH N, 21.0 20.4
590. HC—ICH —NH—CH;, —NH—CH, CyoH N0 24.5 24.7
AL
\/
o
591. H I—ﬁH —NH—CH;, —NH—CH;,4 CiHi;:NS 22.9 22.5
—C CH
/
N——CH
592, ] Il —NH—CH, —NH—CH, C,Hy,N;S 28.6 28.5
—C CH
N
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Empirical Cal'd Found
No. Y Z, z, Formula N% N%
593, —CHz-Q —NH—CH, —NH—CH, CiHisN; 27.7 28.2
| S
594, N” —NH—CH, —NH—CH, CiH N 28.3 28.7
595. @: ~ — —NH—CH, —NH-—CH, CysHpuNg 30.2 29.6
N4
H
_N—C
596. —H,c—CZ | —NH-—CH, —NH—CH, CyzH NS 27.0 27.3
~s—C
N
597. @: C — —NH—C,H; —NH—C,H; C,7H,5Ng 215 27.7
N
H
_-CH,
598. —C4Hi(n) —CN —NZ_ CiHyN, 26.2 26.5
CH,
599. —CsHq(n) —SCH, —OCH, CyHN,OS 12.6 13.0
X
1
In the following table are presented further pyridine Y
compounds prepared in accordance with the method of l or tautomeric forms.
this invention: 21 N/ Z2
40
Empirical Cal'd. Found
No. X Y z, Z, Formula N% N%
_-CH,
600. —C,Hy(n) —C,Hy(n) —CN —N CysHyN, 17.1 17.5
~
CH,
601. —C,Hy(n) —CN —OCH, " C2H ;N0 18.7 19.2
602. —CyHy(n) —C,H,(n) —SCH, —SCH, Cy3H NS, 5.5 5.8
603. H —CH, —NH, —NH, CeHgN, 34.1 34.5
604. H - CH, / N\ —NH—CH, —NH—CH, CisHieN, 24.5 24.2
CH,4 ~CH; |
605. H —CO—NH, — < —NT_ C HisN,O 26.9 27.3
CH, CH,
IH:‘
606. —C,H, —NH, —NH—CH, —OCH,C=CH, CiHwN,O 19.0 19.2
607. —C,H; —H —NHCH,CH,OH =N HO Cy3H2 N0 17.9 18.2
—/
608. —CHg(n) —NO —NH—CH, —NH—CH, CiH;N,O 25.2 25.0
609. —C,Hy(n) —NO, —NH—CH, —NH—CH, CyH N O, 23.5 23.2
610. —C Hy(n) —C,Hy(n) —NH, “°'©'°c”3 CaoHzsN,0, 8.5 8.2
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Empirical Cal'd. Found
No. X Y Z, Z, Formula N% N%
611. —C,Hg(sec) _cH2_® —NH—C,H, CroHaN, 17.9 17.6
N——CH C.H; C,Hjy
612. —C,Hy(sec) Il N7 - CaoHazN,S 155 161
—_ CH \Csz \Csz
N/
s
613. —CHy(iso) -oc-@ —NHCH,CH;OCH, CaHgyNLO, 145 14.2
614. —C,Hy(tert) —CO—NH, —NH—CH, _S0,CH,CH,0CH, CiHuN,0,8 128 12.2
615. —CyHyy(iso) —CO—NH, —NH—CH, -so2-©-cu CoHuNO,S 145 143
c N\ _CH,
616. —CH=CH, —COOC,H, -N H O —N C1aH2sN O, 13.8 14.2
—/ “~CH,
617. —CH=CH-—CH, —S0,—NH, 'N“"@ CpoHzoNO:S 147 15.2
_CaH,
618. —CH,CH,N —CH, —NH—CH, —NH—CH, CrHxN, 224  22.8
~
C.H,
_CH, 7\
619. —CH,CH,CN —CH,CH,N -N H O —NH—CH, CaHy N0 22.1 22.5
~~CH; \ /
620. —CH,CH,0CH, —CO—CH, —~NHCH,CH,CH, _SCH,CH,0CH, C1eH2eN:0,8 8.6 8.9
621. -CH,CH,-NH) —H —NH(CH,);—OCH, —NH(CH,);—OCH, CaoHeN{O, 15.4 15.6
' _CaH,
622. -CH_CH_-N H —CO—NH, — CuH xN;O 18.7 18.5
2 2 ~
C,Hs
623. —@ —CH,—OCH, —NH, —NH, CiaHaN;O 17.9 17.6
624, _@ _n ) CaboNy 125 127
i,
_-CH,
625. " —CO—NH, — -s0 CoHyN,0.8 103 10.7
~ 2
CH,
CH,
626. " —CO—CH;,4 " -so 2 CH, .Q‘CN Ca3H, N3OS 10.4 10.6
627. —@ —H —NH—CH, —NH—CH, CiH N, 262 268
CH, CH,
628. " —CO—NH, N7 -~ CoHiNsO 246 250
\CH;; CH,
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-continued
Empirical Cal'd. Found
No. X Y Z, Z, Formula N% N%
629 i\l———lclH —CO—NH, —NHCH,CH,0OCH, CisHuN;O,S 20,0 203
— CH
N/
s

N ‘ .
630. C- —CO—NH, —NH, —OH CiHWN,OS  19.6 19.4

S Ve

In those instances in the foregoing tables where only EXAMPLE 15

one value is presented for Z; and Z,, this means that Z,
and Z, are equal.

EXAMPLE 13

There are allowed to run 100 p.b.w. 3-methoxy-
propylamine into a suspension of 93.0 p.b.w. of 2,6-
dichloro-3-cyano-4-methylpyridine in 200 p.b.w. ethyl
alcohol for 2 hours at 20°C. This product is then agi-
tated at room temperature for 18 hours. Then the re-
sulting 2-chloro-3-cyano-4-methyl-6-(3'-methoxy-
propylamino)-pyridine of the formula

H3C

\CN

-,

H N

CO-H_C-~H_C~H_C-
3 2C HQC HQC cl

HSCO-—H

is drawn off, washed on the suction apparatus first with
120 p.b.w. ethyl alcohol and subsequently with water.
The substance is analytically pure.

Analysis: C;;H,,CIN;O — Calculated: 17.6% N,
14.6% Cl. Found: 17.9% N, 14.4% Cl. :
EXAMPLE 14

Introduced into 1000 parts by weight methyl alcohol
during cooling are 25.3 p.b.w. sodium. Added to this
sodium methylate solution are 215 p.b.w. 2-chloro-3-
cyano-4-methyl-6-(3’-methoxypropylamino)-pyridine,
and subsequently the reaction solution is heated to the
point of boiling for 24 hours under reflux. Then the
methyl alcohol is distilled off and the residue stirred
with water. The resulting 2-methoxy-3-cyano-4-meth-
yl-6-(3'-methoxypropylamino)-pyridine of the formula

H3C
X CN
-~
H3CO-HyC-HyC-H,C-HN N~ OCH

is an oil, which is isolated with ether. It may be purified
by vacuum distillation.

Analysis: C,,H,,N;0, — Calculated 17.9% N, 26 4%
—OCH;. Found: 18.1% N, 26.1% —OCHj.
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a. 13.8 p.b.w. 4-nitraniline are diazotized at 0° to
+5°C. in 300 p.b.w. of water to which 36.0 p.b.w. hy-
drochloric acid of 30 % have been added, with a solu-
tion consisting of 7.7 p.b.w. sodium nitrite in 50 p.b.w.
of water. The filtered diazo solution is allowed to run
into a solution of 500 p.b.w. of water, 25.0 p.b.w. hy-
drochloric acid of 30 % and 32.2 p.b.w. 2.6-bis-(3'-
methoxy-n.propylamino )-3-cyano-4-methyl-pyridine,
whereby the reaction temperature is maintained during
the coupling at 0° to +5°C. by the addition of 500 parts
of ice. The pH value of the batch is neutralized by the
introduction of a solution of 65.2 p.b.w. sodium acetate
in 200 p.b.w. of water, whereupon the coupling is
quickly completed. The dyestuff being formed is then
sucked off, washed with water until neutral and dried.

b. 1.0 g. of the dyestuff thus obtained which has the

- following formula

45

55

60

65

.minutes at 60° —

\CN

N'H—CH -CH -CH -OCH

o7 -

2C—H C-H C—HN

is finely dispersed and introduced while stirring into
2000 g. of water. This reaction mixture is adjusted to a
pH value of 5 ~ 6 by the addition of acetic acid and then
admixed with 4 g. ammonium sulfate and 2 g. of a
commercial dispersing agent on the basis of a naphtha-
lenesulfonic acid/formaldehyde condensation product.
100 g. of a polyester fabric on the basis of polyethylene
glycolterephthalate are introduced into the dye liquor
thus obtained and dyed for 1 % hours at 130°C. After
subsequent rinsing, reductive aftertreatment with an
alkaline sodium dithionite solution of 0.2 % during 15
70°C., rinsing and drying, one obtains
a deep reddish orange dyeing whlch shows very good
fastness properties.

EXAMPLE 16

a. 16.3 p.b.w. 2-cyano-4-nitraniline are diazotized at
15°C. in 100 p.b.w. glacial acetic acid, with 34.2 p.b.w.
nitrosylsulfuric acid of 41.3 %. The limpid diazo solu-
tion is then allowed to run into a suspension of 25.8
p.b.w.  2-methoxy-3-cyano-4-methyl-6-(3’-methoxy-
propylamino)-pyridine and 66.0 g. sodium acetate in
160 p.b.w. ethanol. During the coupling the reaction

. temperature is maintained at 0 to +5°C. by cooling

from the outside..When the coupling is completed, the
dyestuff being formed is sucked off, washed first with
ethanol, then with water and dried.
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b. 30 p.b.w. of the dyestuff thus obtained (related to
1000 p.b.w. of the printing paste) which has the for-
mula

CH

3
N#O0CH;

HJCO-H2C-H20—H20-HN

are incorporated in a finely dispersed form into a print-
ing paste containing 45.0 p.b.w. carob bean meal, 6.0
p.b.w. 3-nitrobenzenesulfonic acid sodium and 3.0
p.b.w. citric acid. When this printing paste is applied
onto a polyester fabric one obtains after printing, dry-
ing and setting on the thermosetting stenter during 45
seconds at 215°C., rinsing and working up as described
in the above Example 15 (b), a full reddish orange print
which has very good fastness properties.

The dyestuff yields when printed onto a triacete fab-
ric and if it is employed in the form of the above print-
ing paste and the printed fabric, after drying, is steamed
for 10 minutes at a pressure of 2.5 atmospheres, rinsed,
soaped, rinsed again and dried, a full reddish orange
print having also very good fastness properties.

EXAMPLE 17

a. 29.7 g. 4-B-sulfatoethylsuifonyl-aniline-2-sulfonic
acid are pasted up with 400 c.c. water, admixed with 25
c.c. 10 normal hydrochloric acid and diazotized by the
addition of 100 c.c. 4 normal sodium dithionite solu-
tion. The reaction temperature is maintained at 0° to
+3°C. by the addition of about 400 g. ice. The excess
sodium, if any, is destroyed with little amidosulfonic
acid and the diazo compound is added to a suspension
of 14.8 g. 2.6-diamino-3-cyano-4-methyl-pyridine in
200 c.c. water to which 12.5 g. sodium bicarbonate
have been added. The precipitated dyestuff is sucked
off, and dried in vacuo. The reactive dye thus obtained
has the following formula:

CH3
Qo - - = C=N
H03—S 0 CH2 CH2 502 N=N l
» H2N N#-NH,

SOBH

b. A mixture of mercerized or alkalized cotton is
printed with the following printing paste:

50 g. of the above dyestuff
100 g. urea
370 g. hot water
450 g. alginate thickener
20 g. sodium bicarbonate
10 g. sodium salt of the m-nitrobenzenesulfonic acid
1000 g.

The print may be fixed either by steaming at 103° to
105°C. or by dry heating. In both cases the fabric is
subsequently rinsed and soaped. The full greenish yel-
low print thus obtained has very good fastness proper-
ties.

Cationic azo dyes suited for dyeing and printing poly-
acrylonitrile and modified polyester fibers may be pre-
pared according to the following Example:
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EXAMPLE 18

a. 4.57 p.b.w. 4'aminophenacyltrimethyl-ammonium
chloride are dissolved in 20 p.b.w. of water and 7 p.b.w.
concentrated hydrochloric acid, and diazotized at 0° -
5°C. with 4 p.b.w. 5 normal sodium nitrite solution.
When the diazotization is completed, 3.52 p.b.w. 3-
cyano-4-methyl-2.6-bis-methylamino-pyridine, dis-
solved in 10 p.b.w. glacial acetic acid, are added to the
diazo solution and the reaction mixture is stirred at a
pH value of 3 - 5 until the coupling is completed.

The dyestuff is precipitated by the addition of sodium
chloride of 10 %, sucked off and dried. It has the fol-
lowing formula:

I
(CH3)3N-CH2- ON:N l X-CN
HN—\N# NH

c1© éHB <‘:H3

b. 1 g. of this dyestuff is pasted up with 2.5 g. acetic
acid of 50 % and dissolved in 6 1. of water. To this dye
liquor 1 g. sodium acetate and 10 g. sodium sulfate are
added. Subsequently, 100 g. of a pre-washed polyacryl-
onitrile staple fiber yarn are introduced into the dye
liquor which has a temperature of 60°C. This tempera-
ture is slowly raised to 100°C. and dyeing is carried out
during 1 hour at boiling temperature. Subsequently, the
temperature is lowered down to 70°C., the treated
fabric is rinsed and dried. One obtains a clear deep
orange dyeing with a very good fastness to light and to
wetting, and a high absorption capacity.

c. 1 g. of the dyestuff is pasted up with 2 g. acetic acid
of 50 % and dissolved in 5 1. of water which contains 1

g. sodium acetate, 100 g. of a pre-washed fabric of acid

modified polyester fiber are then introduced at 60°C.,
the temperature is slowly raised and dyeing is carried
out during 1 hour at 115°C. The temperature is then
lowered down to 70°C. and the fabric is rinsed and
dried. Obtained is a deep orange dyeing having a very
good fastness to light and wetting.

Acid azo dyes which are suited for dyeing wool, silk
and polyamide may be prepared according to the fol-
lowing Example:

EXAMPLE 19

a. 27.7 p.b.w. 4'-amino-azobenzene-4-sulfonic acid
are diazotized in the usual manner and coupled in a
slightly acid pH range with 23.6 p.b.w. 2.6-(g8-hydrox-
yethylamino)-3-cyano-4-methyl-pyridine. The dyestuff
being formed is salted out by the addition of sodium
chloride of 10 %, sucked off and dried at 60°C. in
vacuo. In the form of its free acid it corresponds to the
following formula:

CH,
HOBSON=@N=N N—CN
AN

|
H0H2C-H C CH2 CH:2 OH

2

b. 1 g. of the above dyestuff is pasted up with 25 g.
cold distilled water and dissolved in 975 g. boiling dis-
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tilled water. The dyestuff solution is admixed with 2 g.
acetic acid of 50 % and the reaction temperature is
maintained at 60°C. At this temperature 100 g. of a
pre-washed fabric of wool, silk or polyamide are intro-
duced and the temperature is slowly raised to 100°C.
and then maintained for 1 hour at boiling temperature.
Subsequently, the temperature is lowered down to
70°C. and the fabric is rinsed and dried. Obtained is a
deep yellowish red dyeing of high brilliancy and show-
ing a very good fastness to light and to wetting.

We claim:

1. A compound of the formula

wherein X is alkyl having one to six carbon atoms,
alkenyl having two to six carbon atoms,. cycloalkyl
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having three to eight carbon atoms, phenyl, benzyl or
phenethyl; Z, is

R
R
_N\ “

Rq

'NH‘ORlo or

OR
—-N< 10 :
Ry

R, and R are hydrogen, alkyl having one to six carbon
atoms, hydroxyalkyl having one to six carbon atoms,
cycloalkyl having three to eight carbon atoms, me-
thoxyalkyl or ethoxyalkyl having one to six carbon
atoms in the alkyl moiety, benzyl or phenethyl; Ry is
alkyl having one to six carbon atoms, benzyl or phen-
ethyl; Ry, is alkyl having one to six carbon atoms and
R, is alkyl having one to six carbon atoms, alkenyl
having two to six carbon atoms, cycloalkyl having three
to eight carbon atoms, phenyl, benzyl or phenethyl.

2. The compounds of claim 1 wherein X is methyl.
’ * * * * *



